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BOLERO 


ROTAVAC oil-firing offers— 


UNSURPASSED STEAM OUTPUT per pound of fuel year in yea: 
out without adjustment. 


ONLY ONE MOVING PART —the Fan —and that far from 
the flame means nothing to repair and little to maintain. 


PERFECT COMBUSTION OF ANY LIQUID FUEL inciuding the 


heaviest, cheapest grades. Rotavac’s soft gaseous flame is kind to 
brickwork and prolongs fire-box life. 


ANY FORM OF CONTROL including manual, semi-automatic 
high/low, or fully automatic modulation with gas-electric ignition 
Send for details of ROBOT ROTAVAC—Complete AUTOMATION 
in the Boilerhouse. 


Write now for performance details and design information to : 


ROTAVAC OIL BURNER 
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Phhete by courtesy of Messrs. Cochron Ballers itd., 
and Messrs. T. & T. Vicars Ltd., Newton le Willows. 





NU-WAY HEATING PLANTS LTD. (BOX 8226), DROITWICH 


and at LONDON, MANCHESTER, NEWCASTLE, GLASGOW, BELFAST, DUBLIN, BRISTOL 
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The new 45” x 115” Universal Slabbing Mill at the 
Abbey Works of The Steel Company 
of Wales can roll 20 ton ingots at the rate of 
60,000 tons a week, 12,000 tons more than was 
possible on the mill replaced. Unique 
in design, this mill is the product of three years of 
combined planning between the engineers 
of Davy-United and The Steel Company of Wales. 





Issued by the Machinery Division of 
Davy and United Engineering Company Limited, 
Sheffield. 


342/DU. 
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BRITISH JEFFREY-DIAMOND LTD., Crusher & Industrial Division, Thornes, Wakefield, Yorks. 
WF 5168 
Enter 











These narrow angle gears were designed and 
developed by ENV in co-operation with D. Napier 
& Son Ltd for the V-drive units used with Deltic 
engines of 3,100 s.h.p. The gears are of case hardened 
alloy steel, and the teeth are profile ground to provide 


the accuracy essential at the high peripheral speeds 


attained. 
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forthe WT 
Specialists 





ENV are specialists in spiral bevel and hypoid gears for automotive, 
aviation, railway traction, marine propulsion and industrial applica- 


tions. They pioneered the Gleason system in this country and 





have unequalled experience in this highly specialised branch of 
gear manufacture. Their works are equipped with the latest Gleason 
machines and associated plant for the manufacture of spiral bevel, 


hypoid and zerol gears from 1” to 72” diameter. 








for sears 


ENV engineers will be pleased 
to advise on problems associated with 


gears and drives, especially where 


ACER 
wy” ‘- 
BR\\ conve /> 

ea “ee 
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bevel gears are used. 








ENV ENGINEERING COMPANY LIMITED, Hythe Road, Willesden, London, N.W.10. Telephone : LADbroke 3622 
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j HOW —— 
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L fa | 
water ? | 
KNOW Z 
/tne speed of your machine ? q 
Peak production means optimum speeds. Check al 
- this speed with a— 
SMITHS Hand Tachometer It will measure 
Pern Rotational, Linear or Surface Speeds in r.p.m. or j 
250 f.p.m. (metric readings if necessary) to within y 
swittts + 4% even in awkward places. We ; La 
an FOR IMMEDIATE DELIVERY IN FIVE MODELS Em, he 
A.T.H. 4 (o—50,000 r.p.m.), A.T.H. 6 — oe 
(o—10,000), A.T.H. 7 (0—20,000), A.T.H. 10 if We made 200 of these \ 
(o—5,000), A.T.H. 24 (0—4,000), for both ! rr) V 1 
directions of rotation. ! 4 a Ives a nd not one I 
! ! 
PRICE (Complete with case and accessories) / leaked at 400 Ibs Pp S. 4 ! / 
Postage and packing 4/6 extra £1 4.1 4.0 lo Fee ve “ ; 
Write now to “Ctitittitmaiameann=" 
She industrial business of 
EEE POHPTR IN wiereioy Siete Rik ERIFO LIMITED 
artoepivseapaet é Oo MANOR ROAD - ERITH - KENT Tel: Erith 33426/7 
the trade marks of 
Chronos Works, North Circular Road, London NW2 + Phone:GLAI136 Smiths and Kelvin Hughes »S & i 
et t= Enter No. 51 on reply card _ — ; Enter No. 52 on reply card 


WE ALSO MAKE 

Double Action type Drawing Presses 
Open-fronted Presses 

Double sided Presses 

Single and Double Crank Presses 
All types of Automatic Feed Presses 
Minting machinery 

Cartridge machinery 


150 ton High Speed Screw Press 





TAYLOR & GHALLEN LTD 


y cal 


BIRMINGHAM 19 
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CONDENSATE PUMPS 








Three Stage Condensate 


Extraction Pump. 


THE MIRRLEES WATSON COMPANY LTD 


45 Scotland Street, Glasgow, C.5 
Telephone: South 2701/4 


POWERFUL 
PERFORMANCE si: 


Nett weight 167 TONS 
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Pe 2) Vex . _ Carried with ease 
a all by WYNN’S 
on a CRANE 


TRAILER 


THERE IS A CRANE 
TRAILER TO HANDLE 
ANY LOAD FROM 

2 TO 200 TONS 


' ‘ This mighty transformer, built by The English Electric Co. Ltd., began its journey to the U.S.A. on the back of a 
= i J N CRANE 200-ton 32-wheel hydraulically suspended trailer. To Messrs. Robert Wynn & Sons Ltd., of Newport, | 

lla the well-known heavy haulage contractors, this was “ just another job.”” Almost every day one or other of their 
fleet of CRANE trailers goes into action transporting impossible looking-loads to the most improbable places. 


TRAILERS CRANES (DEREHAM) LIMITED, DEREHAM, NORFOLK, ENGLAND Telephone: Dereham 278/9 


London Office: Sicilian House, Sicilian Avenue, W.C.1 Telephone: HOLborn 0496 WT/W167 
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E - S Simplifix—the sure and simple compression coupling 
n £ in ee r for copper pipe. Perfect joints with almost all kinds of tubing, 


including those with very thin walls. No work to do on the pipe. 


p refe r Simply tighten the nut—the anti-friction washer prevents the 
pipe twisting. Manufactured since 1930, still the best. 


5 : ivi ad LI - : X Millions in use. Made in sizes to suit tubing from }4” to 2” O.D., 
in a wide range of interchangeable standard fittings. Non-standard 
fittings also made to order. Let us send you the Simplifix catalogue. 


the foolproof ‘stiadeieanaeeeddae ee 


ed of Tate and Lyle Ltd., where large numbers of Simplifix couplings are used. 
# couplin 

3 = SIMPLIFIX COUPLINGS LTD + HARGRAVE ROAD 
of a Se Mw a { FE ; X MAIDENHEAD + BERKS - TEL: MAIDENHEAD 5100 
ort, A member of the ALBNCO Group of Companies 
heir 
18/9 
“a Enter No. 71 on reply card 
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Reyrolle presents a new system 
of switched Distance Protection 


Selecta-mho 


based on the worid-renowned 
TYPE-H PROTECTION 


Selecta-mho has been specially de- 
signed for those systems in which 
the utmost economy is essential. 


Saves on first cost, which is less than 
half that of conventional systems. 


Saves on installation and maintenance, 
because all equipment is static and 
only one measuring-element is used. 


Saves on panel space, which is less 
than quarter of that of conventional 
systems. 


A. REYROLLE & COMPANY LIMITED - 


HEBBURN~ - 
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TIMING- 
ELEMENT 


MEASURING- |@ 
ELEMENT | 


SWITCHING- 
ELEMENTS 


STARTING- 
ELEMENTS 





High standard of technical performance 


Short delivery 


Reyrolile 


COUNTY DURHAM - ENGLAND 
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Babcock “Goliath” and overhead-travelling cranes of 100 9 00 TQ N 
d ‘ h : Id - (Above) A delicate operation 
SOE SEE GAPRERY WER GRIER, AER HE Ge calling for power with accuracy; the two Babcock 200-ton, 


63-ft. span turbine-house cranes, operating together, lift a 
Kariba hydro-electric power station (Federal Power Board, 308-ton generator rotor into place at Kariba power station. 


Federation of Rhodesia and Nyasaland). 7 0 Q- TQ N 
(Below) The 100-ton Babcock 


At the Lion’s Den railhead serving the power station site, ‘'Goliath’’ crane, with 34-ft. rail centres and cantilever 


a 100-ton “Goliath” has greatly facilitated the storage and _structurefor side loading; at the Lion's Den railhead depot. 


ition, for use in the construction and servicing of the 


transit of constructional materials and heavy machinery; 
while in the turbine-house, the two 200-ton, overhead- 
travelling cranes have impressively demonstrated their 


precise handling of very heavy loads, during the installation 
of the turbo-alternators. 


AHEAD OF PROGRAMME The Annual Report 
of the Federal Power Board (for year ended June 
1958) commented that the “Goliath” at the Lion’s 
Den railhead was then erected and in service, 
while the two 2OO-ton cranes had “already been 
installed and tested ahead of programme.” 
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WILCOX LIMITED. BABCOCK HOUSE, 209 EUSTON ROAD, LONDON, N.W.! 
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BRIGHTSIDE The Brightside range of 


re) Uta ced ae oLelar-tete Mere) Comb ue) lbeets 
ROLLCRAFT is keeping pace with the 
ore-Veiabetsme use pth bucseets old we) am ae ls 


steel and non-ferrous industries 


at home and abroad. 


Hot Plate Mill Paiching Roll, 36” dia. x 108” on the baedl x 203” pusdbadniau tat ibs. ih. 
THE BRIGHTSIDE FOUNDRY & ENGINEERING CO. LTD. 
G.P.O. BOX 118 SHEFFIELD | 
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AIR POWER for Oil Prospecting 


Atlas Copco equipment probes the secrets of the Sahara 


The barrenness of the desert is often only skin deep. The sands of 
Persia have already shown what may lie beneath. Now, a new 
chapter in man's search for oil is being written in the sands of the 
French Sahara. 

Take Hassi Messaoud for example—only five years ago an aban- 
doned water hole in the wasteland desert 400 miles south of Algiers 
... today, a centre of the Sahara oil industry. 


250 sounding holes drilled in 10 hours 

To locate the hidden oil resources in the French Sahara, the 
seismic reflection method is the most widely used. Some 100 or so 
holes, from 3 to 10 feet deep, are drilled at a time in parallel rows 
30 feet apart. When the charges are exploded the resultant shock 
waves are recorded graphically. Prospecting companies such as 
Sté Forex, Cie Générale de Géophysique, and Cie Francaise de 
Prospection Sismique, use Atlas Copco equipment to drill these 
sounding holes. 


Look at the typical truck-mounted unit in use! The diesel powered 
Atlas Copco compressor—air-cooled for desert operations—and 
the BBC 43 rock drill with chain feed and Sandvik Coromant drill 
steels with large flushing holes. Averaging 2 minutes for an 8-foot 
hole, this mobile unit has drilled as many as 250 holes in 10 hours, 


Atlas Copco sales and service in ninety countries 


With companies or agents in ninety countries, Atlas Copco is the world’s 
largest organisation specialising solely in compressed air equipment. 
Productsinclude stationary and portablecompressors, rockdrills, loaders, 
hoists, paint-spraying equipmentandairtools of every description. Where- 
ever you are, the international Atlas Copco group offers expert advice on 
the selection of equipment and provides a complete after-sales service. 


WRITE FOR LITERATURE. Atlas Copco equipment is described 


in a series of leaflets and folders. These are readily available on Ps 
WY 


request. Write for copies, giving some indication of the type of 
equipment in which you are interested, to your local Atlas 
Copco company or agent or to the address below. 


Ntlas Copco puts compressed air to work for the world 


Atlas Copco AB, Stockholm 1, Sweden - In the U.K. ; Atlas Copco (Great Britain) Ltd., Heme/ Hempstead, Herts. 


SLAM 


11 
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TURBO-GENERATORS 


A-PARSONS & CO. LTD. 


HEATON WORKS 


C 





NEWCASTLE UPON TYNE 
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BUILDING MATERIALS AND FITTINGS: Lifts and Escalators 





When vertical transport becomes 











a serious problem 


consult J. & E. Hall 
specialists in Lifts 


and Escalators 


J& E Hall 


LIMITED 


DARTFORD KENT 
Tel: Dartford 23456 
London Office: 10 St. Swithins Lane, E.C.4. MANsion House 9811 
Offices and Works throughout Great Britain and Overseas. 


A member of the Hall-Thermotank Group. 


AP322 
Eater No. 131 on reply card 
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| We cannot deal with sheep or goats, but 
| the ‘Supreme Vortex’ pipe line separator 
is unsurpassed for separating oe 


Moisture and oil drops from compressed air 








Moisture from steam 


Dirt particles from gases 


Serr eT > 


SEPARATOR DIVISION 


| | 





j. H. CARRUTHERS & CO. LTD., COLLEGE MILTON, EAST KILBRIDE, GLASGO 
Telephone: East Kilbride 20591 Telegrams: ‘ Hoisting ’ East Kilbri 
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Comprehensive stocks 
ready for 
immediat 
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AN 


delivery 


Uwe 


LIMITED 
BIRMINGHAM MANCHESTER SHEFFIELD LONDON 
Scapa Works Frederick Road Scapa Works Scapa House 
Langley Green Pendleton Wadsley Bridge Park Royal Road 
Oldbury, Birmingham Salford 6 Sheffield, 6 London N.W.10 


Tel Broadwell 1611 
Telex 33183 


Tel: Pendleton 248] 
Telex 66448 


Tel: Sheffield 344391 


Tel: Elgar 5811 
Telex 54205 


Telex 25239 


And at Newcastle, Bedford, Cardiff, Bow, Coventry and Belfast. 





a Ls ee, 


INDUSTRIES 
TS 13 
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RESISTANCE STRAIN GAUGES 


By J. YARNELL, B.Sc., A.Inst.P. 
Price 12s. 6d. (Postage 6d.) 


This book deals with the construction and application of resistance strain gauges and with the 
most commonly used circuits and apparatus. The strain gauge rosette, which is finding ever 
wider application, is treated extensively, being introduced by a short exposition of the theory of 
stress and strain in a surface. 

Order your copy through your Bookseller or direct from :— 


ELECTRONIC ENGINEERING, 28, Essex Street, Strand, London, W.C.2. 





a 
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PATTERN MAKERS’ FILLETS 


“PLASTIFIL” PATENT WAX FILLET Be 
“POLYFIL” PATENT PLASTIC FILLET Sa 
LEATHER FILLET a 


WOOD FILLET 


J. W. & C. J. PHILLIPS LTD 


POMEROY STREET, NEW CROSS 
LONDON, S.E.14 




















PROTOTYPES 


EXTREMELY ACCURATE 
PLATE CAMS 


ELECTRONICALLY 
CONTROLLED CAM 
MILLING MACHINES 


SPECIAL 
PURPOSE MACHINES 


Research Engineers Ltd., 
CANONBURY, N.1 
CAN 4244/5/6 


Telegrams: “Wilmaket, Nordo, London 
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Standard Tanks up to 12,000 gallons 
capacity supplied for Petrol & Bulk 
Fuel Oil Storage with single, double 
or triple compartments. 
Special Tanks of almost any shape or 
size supplied to Customer's require- 
ments. Write. telephone or call 
caove to discuss your prob!ems. 


DOWSON & MASON L?. 
LEVENSHULME MANCHESTER 19 
Telephone: HEATON MOOR 6251 (5 LINES) 
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STEEL FRAME 
BUILDINGS 


OF EVERY DESCRIPTION 
Factories, Sheds, Mill Buildings, 
Foundries, Bungalows, Etc. 
SPECIALITIES 
Pit Headgear, Pumping Stations, 
Power Stations. 

(eae 


Bridgework and Riveted Work 
of all descriptions. 


BROWNLIE and 
MURRAY LTD. 


POSSIL PARK, GLASGOW 
LONDON: 32, QUEEN VICTORIA ST. E.C.4 


i] 
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The two adjacent Clydeside yards of Simons and Lobnitz 


have combined their resources and experience and 


now have an increased capacity for the production of - 


all types of craft. 


Specialities are Dredge Craft of all types and up to the highest 
capacities, Hopper Barges, Rock Breakers, Tugs and 
Fish Factory Vessels. 


SIMONS—LOBNITZ LTD 


Aug. 5, 1960 
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The Dender, a single screw 
suction hopper dredge built for 


the Societe Generale de 


Dragage, Antwerp, is the kind 


of craft Simons-Lobnitz 
know how to build. 





NAME 
TO 


NEW 





rT 
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(SIMON S (- -)LOBNITZ) 


RENFREW 


SCOTLAND 


RENfrew 3751 
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These benches can be 


supplied with sheet 
steel top. Overall size 
of bench 6’ 0’ long by 


2’ 6” wide by 33” high. 


BENCH 


STOCK SIZE 28}” wide 
by 32” high. Other 
sizes manufactured to 
suit customer’s re 
quirements. 


If you’ve a storage problem— 





WORK BENCHES 








TRESTLES 


& 





FASE can help you solve it. There 


is a wide range of FASE unit-construction Steel Storage Racks and 


Equipment including : 
% WORKSHOP PANS & PAN RACKS 
* TOOL AND WORK STANDS 


%& STORAGE BINS AND SHELVING 
AND MANY OTHER TYPES OF STORAGE EQUIPMENT 





IF IT’S IN STEEL 
WE MAKE IT! 


your 


Send us 





Manufacturing Ce te 


39-51, Hanger Lane, Ealing, W. 


requirement *Phone—Perivale 4760 
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“CRS” 






stands for Charles Richards & 
Sons, of course. The extra ‘R’ stands for 
the grade, and identifies the bolt as a 
*Hi-Strain’ 45/55 tons tensile. And all of 
it means high resistance to stress and 
vibration. See that your bolts are signed 
with this long-lasting guarantee of maxi- 
mum safety. 


o 
7 


‘\ 


», 
la=~ 
( 





Ly 


CHARLES RICHARDS & SONS LTD. 


P.O. BOX No. 23 - DARLASTON - 
*Phene : 


James Bridge 3188 (8 lines) P.B.X. 


. quality 


~ 
x 


ot 


— = 


Wires : 


‘Richards’ 


4 Poel ee 
/ These initials . 
/_ guarantee the : 


4 
¢ 











¢ 
WEDNESBURY - SOUTH STAFFS 


Darloste 
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W. BARNS & SON (HOLLOWAY) LIMITED 
are proud to announce their hundredth anniversary. 
They extend thanks to their many clients for 
valued support in the past and, with the opening 
of their new extension last year, assure them of 


continued and even better service in the future. 


PERFORATED METALS 


' WIRE WEAVING 


A ie BARNS & SON (HOLLOWAY) LTD., Globe Works, Queensland Road, Holloway, N.7. Tel: NORth 3347/8. Grams: Perforation, Holway, London 
Non Enter No. 171 on reply card 
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(Above) From lorry hopper to washing plant by M&C sectional belt conveyors. 


(Left) An M&C idler on an alternative mounting —a corrugated idler-board. 


At a large quarry in the Midlands, crushed granite had to be taken from 
lorries to the washing plant partly seen in the distance. Between was a wast 
area of tip-heaps. With little preparation of the ground, M&C sectional bel 
conveyors were laid over the soft piles, forming a reliable road open in al 
weathers. The wind blows dust and grit about but that does not worry th 
M&C idlers, which keep on carrying the belts with great ease and at low cost 


MAVOR & COULSON LTD (eenE 


36 Victoria Street London S.W.1 


Enter No. 181 on reply 
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GULLASCOT 


| ANTI-VIBRATION PADS 
and 
LEVEL- 
MOUNTS The 
IRONSIDES 


MAKE MACHINES MOBILE. Lubricants Ltd. fj 


DAW BANK, 
STOCKPORT, CHES. 
Tel. Stockport 2419 


pe eo aaa 
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THE RIGHT LUBRICANT IN THE 
RIGHT PLACE — ENSURES | 


Lppere gang soca ayer prptace 
aes atelestitaitiepesrermrert saat nasi tite 











@ We are always available 
to discuss your problems 











Enter No. 192 on reply card 
























The Oil Resisting 


RUBBER MACHINE MOUNTINGS ODDIE FAS i tircnKs 


Levelling 

without 

aac Tested and proved by years of usage. PAT. NO. 507249 
@ No Drilli 

of Floors. Chesth Vikeoibik: thet tind ethan THE GENERAL PURPOSE FASTENER 
@ Less Noise FOR ENGINEERS. 


Make machine installations easy 


@ Less Nervous 
Strain 


Simple — Positive — Self-Locking. 
Made in a variety of types and sizes. 
Special Fasteners to suit customers’ 
requirements. 


Used on aircraft, automobiles, coaches, 
caravans, rail coaches, electrical, radio and 
radar units, refrigerators, marine craft, 
display equipment, etc. 

For quickly detachable doors, covers, panels, 
access covers, etc. 


No fixing bolts required 
Save maintenance time and cost 


Combat nervous strain 


Isolate loads up to 4 tons per sq. ft. 


Standard Sizes : 18” x 18” x 5/16” 
36” x 18” x 5/16” 


incorporates the ) For literature write or phone to the manufacturers: 


Anti-Vibration Pads 


VATE mov V1 ole by ampere on 






For full details and literature apply to 

















87-89 ABBEY RD, LONDON N.W.8. [fl MAlda Vale 7574/5 ODDIE BRADBURY & CULL LTD — PORTSWOOD RD. —_ SOUTHAMPTON 
TEL: £5883 CABLES: FASTENERS, SOUTHAMPTON 
Enter No. 191 on reply card Enter No. 193 on reply card 











DISPOSAL OF FINES, | Linatex Lined throughout to 


resist abrasion and corrosion 


DE-WATERING ’ 7 4 No moving parts 


| Maximum efficiency when 
/ | rT matched by a Linatex Pump 
OR THICKENING ? : Complete spares and 


reconditioning service. 


... Just the job for a 
LINATEX separation system 


Linatex are indeed well qualified to offer 
this service. It is based on long, world- 
wide experience of separating and de- | ea eee eeeeces Sore) Se 
watering materials in the sand and \ | 


from mining industries. 
vastt Are you thinking of a complete plant? Or 
bel do you wish to know how Linatex units [RRR RINE Qttnn nny) Renn 0 100 ee | Oe) I OS |) 
n al can be used in existing installations? 
y th Consult our resident area engineer or ask 


cos for a proving test on our pilot plant. 


THE ORGANISATION 


A WORLD-WIDE SERVICE TO INDUSTRY 
reply ; 
» WILKINSON RUBBER LINATEX LTD - CAMBERLEY - SURREY : Tel: Camberley 1595 + Factories and distributors throughout the world 


Enter No. 194 on reoly card 
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AIR COMPRESSORS 


VERTICAL SINGLE-ACTING TYPE 


SINGLE STAGE. 100 LB. PER SQ. IN. 470 155 CU. FT. PER MIN. 
60 LB. PER SQ. IN. 1 TO 380 CU. FT. PER MIN. 
TWO STAGE. 100 LB. PER SQ. IN. 200 TO 310 CU. FT. PER MIN. 








<a oe tata —_ 


FOR PARTICULARS OF THESE COMPRESSORS AND FOR 


OTHER TYPES AND SIZES 
TELEPHONE : IPSWICH 56124 (3 LINES) 
TELEGRAPH : “ REAVELL, IPSWICH ’’ OR WRITE TO :— 


REAVELL & CO., LTD. 
IPSWICH - ENGLAND 














Enter No. 201 on reply card 
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A Bibby 
Brakewheel Coupling 





The i IBBY 


COUPLING 


World famous for outstanding performance and 
reliability. Made in a wide range of types, all em- 


ploying the same basic principle of Bibby design. 


Special types include: Brakewheel, Cardan Shaft, 
Turbine, Shear pin, Controlled Torque, 


Spacer and others. 


THE WELLMAN BIBBY COMPANY LIMITED, PARNELL HOUSE, WILTON ROAD, LONDON, S.W.I | 





Enter No. 203 on reply cat! 
Fy 
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YNDO 


For 


Accuracy 


and 


Long Life 





GAUGES 


» eee be® qeest 


ii 








Telephone 


WESt Bromwich 0517-8 








LYNDON 


Vi 


Carsington cO.LTD 


LYNDON TOOL WORKS, 
WEST BROMWICH, STAFFS. 











Enter No. 211 on reply card 























NUMBERING.. METAL 


NUMBERING 
MACHINES 








NUMBERING 
HEAD for METAL 





Consecutive and 
Repeat actions 


Power, Fly, Hand or Pneumatic Presses and similar equipment 





It is used for marking Aircraft components with reference numbers, 
part and drawing numbers, date of manufacture, inspection mark for 
marking Shells, Bombs, Cartridges, Engine Parts, Motor Car, Motor Cycle, 
Cycle, Wireless, Electrical, Clock, Watch and other instrument parts in 
all materials. Checks Labels, Name Plates, Pigeon Rings, in fact, any 
article which requires an identification mark. Massed produced articles 
can only be satisfactorily identified by individual reference number. 


W LETHABY « C° L"™ 


LEDA HOUSE, 124-132 CLERKENWELL ROAD, LONDON, E.C.1 
Telephone: Terminus 1104 (3 lines) 











Enter No. 212 on reply card 








HILL & JACKSON (Sprincs) LTD. 


MANUFACTURERS OF 
HIGH CLASS SPRINGS FOR ALL PURPOSES 


Hs coil ‘and flat , Se 
‘ ‘ springs. One off fo 
~. or bulk | 


~-, .production to 6 
ieee inser We 
~ “specification “an \ AA 


’ 


3 


SWAN LANE + WEST BROMWICH 


WEST BROMWICH ELEGRAMS: FLEXIBLE. WEST BROMWICH 


Enter No. 213 on reply card 





NORRIS BROS. LTD. 


have teams available to undertake 


DESIGN, DETAILING 


and DEVELOPMENT 
in the following fields :- 


Aeronautical Engineering 

Chemical Plant 

Electrical Engineering 

Mechanical Engineering 

Mechanical Handling 

Model Making 

Nuclear Engineering 

Plant Layout 

Production Tooling 

Servo Mechani Aut ti 

Special Machines and Projects 

Structural Engineering and 
Reinforced Concrete, etc. 





53 VICTORIA STREET S.W.1 
— TEL. ABBEY 6132 — 





Enter No. 221 on reply card 








WELDED STEEL 
FABRICATIONS 


W. A. HUNWICKS & CO. 
LTD., 


HARRISON WORKS, 


HALSTEAD, Essex. 
Tel. Halstead 2129 


Specialists in the Batch Production 
of Intricate Fabrications or Single 
Weldments up to 2 tons in | piece. 
Shearing 6’ 0’ x 3”, Rolling 6’ 0” 
x 4”, Forming 6’ 0” x 1”. 

Flame Cutting. Spot Welding 











Enter No. 222 on reply card 





PRIEST 


for shipyard 
furnaces 


PRIEST FURNACES LTD. 
LONGLANDS - MIDDLESBROUGH 





Enter No. 223 on reply card 





Aug. 


PERFORATED 
METALS 


any size or 
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THE ENGINEER@T 


shape of hole 


in all metals 
accurate and durable 





Accurate and clean perforations in the widest possible 
variety of metals and plastics. Write for descriptive 
literature and further particulars. 


reenings 


N. GREENING AND SONS CTD.) 
BRITANNIA WORKS 

WARRINGTON - 
°.©. 8OX 22 








ENGLAND 


ESTABLISHED 
1799 


Telephone 
WARRINGTON 3240! 


Telegrams 
GREENINGS, WARRINGTON 
Telex No. 62195 





NG93 | 
Enter No. 224 on reply card 








MALLEABLE IRON 
CASTINGS — 


HIGHEST QUALITY WITH RAPID 
PRODUCTION ON THE HALLSWORTH J : 


AUTOMATIC MOULDING UNITS | 


- 









































hor Enquiries to: 


= ! PLAT | 
MALLEABL 


CASTINGS LTI 


CLIVE FOUNDRY, LEAMORE LAK) . 
WALSALL, STAF — 





Enter No. 225 on reply ca! 
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| No dial iW... 
-MARCONI- 








cape nes 





is 3%, 









Setting up a 250-kRV Marconi Mobile X-ray 
apparatus for radiography of the longitudinal 
seam of an air receiver at the works of 

The North Eastern Marine Engineering Co. Ltd., Wallsend. 
(A member of the Richardsons, Westgarth group.) 


THE MARCONI 
250 kV 
CONSTANT 

et OR Bl 
EQUIPMENT 


is the natural choice of British Industry. 
Users include: 


Autodrome (Engineers) Ltd. Redheugh Iron & Steel Co., Ltd. 
Babcock & Wilcox, Ltd. 
John Brown Land Boilers, Ltd. 








A. Reyrolle & Co., Ltd. 


Rolls Royce, Ltd. 
DYES caves colams Sale |ial:t-1elale Mm Ocoee mek 


: PAL ‘ : The English Electric Co., Ltd. Sheffield College of Technology 
i b , , Re ue English Steel Corporation, Ltd. United Kingdom Atomic Energy 
W. J. Frazer, Ltd. Authority 
D. Napier & Son, Ltd. Vickers Armstrong (Engineers) 
The North Eastern Marine Ltd. 
Engineering Co., Ltd. C. & W. Walker, Ltd. 





The Marconi 250-kV Industrial X-Ray Unit offers industries, including shipbuilding, aircraft, iron and 
every feature desired by the discriminating industrial steel, motors, boiler-making and heavy electrical en- 
physicist and radiographer. Completely British made, gineering. For full details of this versatile equipment, 
including insert, it is widely used in a number of send for leaflet AJ24. 












aw 
WS 


‘MARCONI /..: 





Wpb;6i—sds*s fy, 
Mf A Musi Y Yj , J Yj Y 
y Yi Gm, fo 
Y a “ie 
L 
Please address enquiries to MARCONI INSTRUMENTS LTD. at your nearest office: 

| : London and the South: Midlands : North: Export Department: 

Marconi House, Strand, London, W.C.2 Marconi House, 24 The Parade, Leamington Spa 23/25 Station Square, Harrogate St. Albans, Herts. 
Al 3 Telephone: COVent Garden 1234 Telephone: 1408 Telephone: 67455 Telephone: St. Albans 56161 
Af rr 
cal . 


Enter No. 231 on reply card 
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Shears available | 
From Stock or Early Delivery 












ALLIGATOR SHEARS; four sizes, capacities 
1 9/l6in. to 4}in. M.S. rounds, etc., gears 
running in oil; clutch control; adjustable 
hold down; electric or diesel engine drive. 


PORTABLE BAR_ SHEARS; five _ sizes 
capacities lin. to 2in. M.S. rounds; gears 
running in oil; clutch control. 


UNIVERSAL PUNCHING, SHEARING, 
CROPPING and NOTTING MACHINES; 
five sizes, capacities shearing jin. to lin: 
M.S. plates, etc.; five operations contained 
in one power driven unit. Alternative 
models; without punching motion and 
single purpose punching machine. 


BILLET and BAR SHEARS; nine sizes, 
capacities from lin. to 8in. dia. M.S. bars; 
power feed tables, fully automatic opera- 
tion can also be supplied. 


*“COLTS’ SHEARING MACHINE. Basic 
machine (Type |) has shearing capacities 
(M.S. flats) up to 34in. x 4fin., and slitting 
M.S. plates up to din. thick. Type 2 has 
also bar cropping facilities handling up to 


Itin. dia., fin. square. Type 3 incorporates 
a notching unit. 





SOLE DISTRIBUTORS IN THE UNITED KINGDOM 


THOS. W. WARD LTD 


LONDON OFFICE: 





ALBION WORKS + SHEFFIELD 


Phone : 26311 (22lines) Grams: **Forward, Sheffield” 
BRETTENHAM HOUSE, LANCASTER PLACE, STRAND, W.C.2. 


Telephone: Temple Bar 1515 
Branches also at SILVERTOWN * GLASGOW and BRITON FERRY 


SM} 
Enter No. 241 on reply cari , 
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THE CHOICE OF THE ROME OLYMPICS 





THE 


SKERNE WORKS 
LIMITED 


ALBERT HILL, DARLINGTON 
Tel: DARLINGTON 56/2 


PRESSINGS 

PRESSED SECTIONS ee eee 

|| OMEGA 
4 Since 1932 the Olympic Games have been 
% ii Officially timed by Omega; now timers 
; = with the self same reliable precision 
# movement, some designed to answer 
FABRICATIONS ¢ specific operational needs, are available 
for industrial use. It is a happy thought 
that in this Olympic Year, the timers 
4 used to safeguard hard won records, are 
MACHINED PARTS | Sea Sy es Sears 
7 productivity—the time study expert. 

i | 


Send for our catalogue “‘ Omega Timers 
IN ALL METALS : 
Made aatalle to Sndustry through i 


: ax PRESTONS 


All enquiries promptly dealt with LIMITED 


LARGEST SUPPLIERS OF STOP-WATCHES TO BRITISH INDUSTRY 


THE STRAND - BLACKPOOL - LANCS - TEL. 21246 
Enter No. 251 on reply card Enter No. 252 on reply card 
for the protection of Ferrous metals 
against oxidation at high temperature 


fi 
(7 §COnpy rs 
Np § 
| , ([Uidace f AND agg Otts 
D 
é : RATE 0 ME D4, Pp 











for Industry and Sport’’. 

















: Wepre F § 
: e - e $ 00, UR) 
Heat-resisting alloy steel Castings Urge MRE yet “iad 
* ° . : e & 4 4 E 
oxidation resistanceccombined with RTH p Ne TORTS 


rl. ad strength at high temperature 


THE GALORIZING CORPORATION OF GREAT BRITAIN LTD 


y catl Lynton House, 7/12 Tavistock Square, London, W.C.1. Telephone: EUSton 4321 
WORKS: RENFREW AND DUMBARTON Enter No. 253 on reply card 
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STEEL 


SHEARING » COLD 
SAWING & PROFILE 
CUTTING IN ALL THICK- 
NESSES AND SHAPES. 







SHEETS - PLATES - SECTIONS 
BRIDGE RAILS 


BRIGHT DRAWN BARS 
HOOPS AND STRIP - 


‘ 
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* IRON AND 
MERCHANT BARS 


ETc. 


HALL BROS 


CWEST BROMWICH) LTD 


EAGLE WORKS-GREETS GREEN 


WEST BROMWICH 


TELEPHONE: TipToON IGII -soLINES 


Enter No. 261 on reply of 

















OIL SIGHTS FOR 
MACHINE TOOLS 








PORTABLE 
FLOW METER 


Accurate to + 2% 
over the whole range 


_l| 












Measures within four ranges 
All ranges automatically 
switched in 

% Models with depth of 
immersion 15*- 39” 
Range 0 - 150ft./sec. 
Instant readings, illuminated 
scale 
Full 360° traverse. 
Temperature range — 20° 
to + 120° C, 


from £55.6.0 complete 
in toughly constructed 
wooden cabinet case. 
































Accuracy to finest limits is 
automatically expected of every 
Rotherham product. The type of 
Oil Sight for Machine Tools illus- 
trated serves to strengthen this 
confidence in Rotherham yay. 
This pattern is threaded 3” B.S.P. 
Other sizes may be quoted for in 
poeucion quantities. Remem- 

er us also for brass T, Y, 4-Way 
and Elbow Pieces, Brass Taps of 
all kinds, Brass Grease Cups, 
Winkley Oilers, etc. 


We have a range of over 
1500 instruments. Technical 
department available to solve 
any individual problems. 


| Please send me without obligation 
| further details of your instruments. 


icra ae 
| COMPANY ham ry 
NN oli caavee is aeehepnamies or COVENTE 


ROTHERHAM & SONS LTD. 
COVENTRY, Tele : 64154 
PRECISION MANUFACTURERS SINCE 1750 


| 
EEE TR EOE 


| OPANCOL LIMITED 
20-21 TOOKS COURT, LONDON, E.C.4. | 


E.2. 


Saige etinees be. 

















Enter No. 262 on reply card Enter No, 263 on reply card 





STEEL- SHAW 





Here’s a really flexible coupling. 
Its individual springs mean that 
it will accommodate alignment 
errors; absorb shock and stress; damp 


out vibrations yet allow free end-float H 
under loads; have a resistance to shear C a n ta ke it I 


of approximately fifteen times the working load. Yet when you come to look at # 
against torque, you'll find that this outstanding unit will be smaller in diameter 
any other coupling you can buy. Write for full details today. 









































STEELE & COWLISHAW LTD. 
NEARLY HALF A CENTURY’S 

EXPERIENCE IN MIXING ; 
COOPER STREET HANLEY ET: 
Telephone: STOKE 23333 (5 lines) TELEX 3630 E 
A MEMBER OF THE BAKER PERKINS GROU. 


Enter No. 264 on reply o 
ae 





a 
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Exhaust noises from both stationary and 
mobile engines are effectively controlled by 
the Vokes N.C. range of silencers. Their 
low back pressure places no demands on 
engine power and lengthens the intervals 
between system clean outs. 

The silencers are of all-steel welded con- 
struction; drain cocks are provided in each 
chamber and inspection doors allow easy 
access for cleaning. In addition to the 
standard exhaust silencers, spark arrestor 
types are available. Splitter absorption 
silencers for suppressing the constant whine 
associated with turbo-blowers or high speed 
fans can also be supplied. Please write for 
fully descriptive leaflets. 
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Vokes Silencers— Brief Technical Data 
N.C.2. Exhaust Silencer—in sizes from 44” 
to 208” overall length. 
N.C.3. Exhaust Silencer (as N.C.2 but with 
side entry)—in sizes from 44” to 220”. 
N.C.4. Spark Arrestor Silencer—in sizes 
from 504” to 266)”. 
N.C.5. Spark Arrestor Silencer (as N.C.4 
but with side entry)—in sizes from 50}” to 
277%". 
The pressure drop across the N.C. 2 & 3 
is approximately 3} Velocity Heads, and 
across the N.C. 4 & 5, 44 Velocity Heads, 
based on the mean velocity in the inlet 
pipe. 
N.C.S.P.3 Splitter Absorption Silencer — 
in sizes from 60” to 114”. Available with 
rectangular or circular flange connections. 
Standard models are capable of accommo- 
dating temperatures up to 1000°F. 








w 
wN- 


hhh! 


NOISE EFFECTIVELY 
CONTROLLED BY VOKES 
N.C. EXHAUST SILENCERS 


Vokes N.C. exhaust silencers are the 
practical result of comprehensive research 
which Vokes technicians have carried out 
in their acoustics laboratory. The silencers 
make use of the detuning method of noise 
control, using a special form of double 
expansion chamber with long internal 
connecting tubes. These are so arranged 
that pass frequencies or regions of low 
attenuation due to halfwave resonance of 
the chambers are eliminated, thus maintain- 
ing a broad attenuation band. The tube ends 
are slotted to discourage pipe resonances. 
Vokes N.C. silencers are widely used in 
factories, ships, power houses, locomotives 
and large commercial vehicles. 





VOKES LIMITED 
HENLEY PARK - GUILDFORD - SURREY 





Telegrams: Vokesacess, Guildford, Telex. Telex: 6-535 Vokesacess, Gfd. 


ab: ephone: Guildford 62861 (6 lines) Represented throughout the world. 


E 2 V517 
Enter No. 271 on reply card 











Revolving drum type drying machine for 
small metal parts. 


STURTEVANT 
DRYING MACHINE 


for 


the rapid handling and improved 
treatment of small metal parts. 
Readily adaptable to a wide range of 
applications. 





SPECIALISTS IN 


ALL TYPES OF FANS 
HEATING AND VENTILATION 
AiR CONDITIONING 
AIR FILTRATION 
FUME REMOVAL 
DRYING 
DUST COLLECTING 
ELECTROSTATIC PRECIPITATION 
PNEUMATIC CONVEYING 
INDUSTRIAL VACUUM CLEANING 
CRUSHING, GRINDING, SCREENING 
AND SEPARATING 
CATHODIC PROTECTION 
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DRYING PLANT 


Sturtevant plant provides exact control and can be varied in design or adapted 
in application to meet the most stringent drying conditions. It is thermally 
efficient and suitable generally for use with all heating media. Consistently 


economical in operation, it effectively dries materials and anew of all 
types, greatly accelerating output ' 


and ensuring a marked reduction 
in overall manufacturing costs. 





STURTEVANT ROTARY DRYER 


for 


the bulk drying of loose materials 
such as chalk, clay, coal, gypsum, 
sand, sugar, slag and many chemical 
products. 


STURTEVANT WYSSMONT 
Vertical 
TURBO-DRYER 


for 


the uniform drying of granules, beads, 
powders, crystals, pastes, sludges, 
slurries and products that are fragile, 
obnoxious, oxidisable, heat sensitive, 
or solid with a hazardous solvent 
which must be removed safely and 
recovered. 


Apply to reference Z/I01/E for details 
of Sturtevant Drying Plant. 





A Sturtevant Wyssmont pre. under construction at our wot Z 


STURTEVANT ENGINEERING CO. LTD.. SOUTHERN HOUSE, CANNON STREET, LONDON, E.C 


AUSTRALIA: STURTEVANT ENGINEERING CO. (AUSTRALASIA) LTD., 





400 SUSSEX STREET, SYDNEY, N.S.Wi 


Enter No. 281 on reply @ 
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The Q.V.F. range of Industrial Plant in Glass provides a satisfactory 
answer to most of the problems encountered in the field of hydrogen 
chloride absorption, whether in the manufacture of hydrochloric 


acid or in the recovery—in usable concentrations—of by-product 
H.Cl. 


If your particular problem is— 
ATMOSPHERIC POLLUTION CORROSION 
ABSORPTION DRYING 
BY-PRODUCT RECOVERY GAS GENERATION or 
BATCH REACTION PURE ACID PRODUCTION 
there is a range of standard Q.V.F. glass plant—as complete “* Pack- 


aged Units ”’—available to meet your special requirements and 
ready for erection in your works. 


Fully descriptive brochure available on request. 


The Chembyy hpoicelpin Gees 


a 





HYDROCHLORIC ACID ABSORPTION UNIT DUKE ST - FENTON - STOKE-ON-TRENT - STAFFORDSHIRE 
eneteatatiaadeaaaiaeimduoniiniaad TEL: LONGTON STAFFS 32104-8 :: ‘GRAMS: Q.V.F., STOKE-ON-TRENT, TELEX. 





Enter No. 291 on reply card 





ROLLER LEAF 
HORIZONTAL 
SHUTTERS 


‘FOR LARGE OPENINGS 


IN VEHICLE DEPOTS 
FIRE STATIONS ETC, 


e COMPACT BUNCHING 
e RIGID CONSTRUCTION 
@ RUST PROOF 


FY 
yy 
YY 





Simple in operation requiring mini- 
mum of maintenance. Supplied in 
any size for operation by hand, 
road mat or auto ray. 










Technical advice, quotations supplied 
without obligation. Send for illus- 
trated leaflet to Dept. RI6. 


iA Enter No. 292 on reply card 
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BELMOS 








e20| m3e| ese0| aso 











multi-tier motor control gear 


“G” RANGE 


Introduced a few years ago, the ‘ G’ range of 4- and 5-tier cubicles 
has become firmly established for group control of motors up 
to 90 h.p. at 440 volts. The enclosures have now been further 
developed to incorporate several additional features, including 

automatic sequence starting and individual earth leakage protection 


“H” RANGE 


The 8-tier cubicles of the ‘H’ range accommodate contactor 
starters suitable for 74 h.p. motors. The contactors are 
mounted in plug-in chassis which can be withdrawn for 
maintenance. As the photograph, ‘G’ and ‘ H’ range units 
can line up together to form a flush-mounted control board. 





Belmos"motor contro gear s suitable for most kinds of industrial applications ; from paper mills to coal preparation plants, 
from chemicals to textiles. By virtue of the flexibility of the basic design, controlboards can be constructed from Belmos 
standard units to comply with customers’ requirements as precisely as “‘custom-built’’ equipment. They are especially suitable for large 
continuous process plants and our technical staff will be glad to assist customers in planning control gear installations to meet their particular needs 





the Belmos company limited 


SSPeireseiti = 


LONDON GLASGOW BIRMINGHAM NEWCASTLE MANCHESTER 


cA MAEE SE HER SE 
SHEFFIELD CARDIF 
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It’s never too early to ask Sutcliffes 


Sutcliffe conveying equipment has been called to the rescue 
on many occasions when site conditions have rendered all 
other forms of mechanical handling ineffective. 
Muck shifting may not be quite as simple as building 
sand castles but much time and money can be saved by 
calling us in at the earliest possible stage. 


Please write for our brochure ref. EN 106. 








Mobile conveyors on the Great Ouse Flood Protection Scheme. Tripper and spreader conveyor 
at Crigglestone Colliery dirt disposal plant. 


Conveying equipment for hire if required 


ito Pritais Best Corwoyors 


RICHARD SUTCLIFFE LIMITED - HORBURY - WAKEFIELD - ENGLAND 
London Office: 28/29 Savile Row, W.1 


dm Rs106 


if 
D Enter No. 311 on reply card 





















Aug. 5, 1960 THE ENGINEER , 


ORR Beaty ta Ieee eames eh: Nera ese 








CROFTS VARIABLE SPEED 
MOTOR GEARS 


® Clean, safe and totally enclosed 


© Electric motor, variable-speed drive and ‘‘ Ritespeed ”’ 
reduction gear, all in one compact unit 


© Self-locking device prevents accidental alteration of speed | 
© Remote or automatic control to order 
Drives in either direction 


Universal and Vertical types, also Universal Flange-Mounti 
types with horizontal or vertical shafts 






Ratios may be increased by fitting ‘*Hiratio’’ adaptor. Send for Publication 560 








PEERY aS, TEA SL OS ne SERRE IS nis Wg ee SSE OS 












A Vertical Unit in use on cereal processing 
machinery. (Guards removed for clarity.) 


CROFTS (ENGINEERS) LIMITED 


THORNBURY BRADFORD 3 YORKSHIRE Telephone: 6525! (20 lines) 
Telegrams: ‘‘Crofters Bradford Telex’’ Telex 51186 





REGD. TRADE MARK 










IE TOME 2 





Le LARA LAE TLE A 


BRANCHES AT: Belfast Birmingham Bristol Cardiff Dublin Glasgow Ipswich Leeds Liverpool 
London Manchester Newcastle Northampton Nottingham Sheffield Stoke-on-Trent 
Subsidiary Companies in Canada, South Africa, U.S.A. World-wide Representation. 
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PROMPT PIPESMEN WHO NEED NO PROMPTING Pipesmen Grant, Maddox, Poweil 


and Pacitti cover four of the nine internal service areas in Britain. Their pledge (along with our five other 
pipesmen, too busy to pose for the photographer!) is ‘delivery on the dot’. Whichever area you are in, 
there is someone ready to ensure that your order for Allied cast iron pipes, gutters and fittings is carried 
out promptly. He Is your personal pipeline to the Allied Service. You will issue your order or send him 
drawings. He will take off the quantities required and send you any information you may need. You 


can depend on it—and him. For area 1 Telephone Stockton 65291; for area 9, Falkirk 2441; for all other 


{ | 
AIG. TRADE MARR 


rainwater and soil goods division of A L Li a i RO Re FO U hd D E RS 


KETLEY WELLINGTON SHROPSHIRE 


areas, Wellington (Salop) 510. 
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TRIUMPHS OF SHELL RESEARCH 


iWith new Shell Dromus Oils 


Most modern soluble cutting oils contain phenolic com- 
pounds used as coupling agents between the oil and the 
emulsifier, for better blending and easier mixing.-‘These 
phenolic compounds can cause skin irritation, especially 
where modern high-speed machines are used and the 
emulsion can concentrate, through the evaporation of 
water, above the safety level. 

Shell research chemists have been working on this 
problem, which has been causing some concern to 
Management. After considerable research, Shel! Dromus 
Oils have been reformulated and these new cutting oils 
now produce bland emulsions, which considerably reduce 
the risk of skin trouble to operators. 

The real difficulty was to find a new coupling agent 
to replace the phenolic compounds, and Shell finally 
used what their chemists know as a higher fatty alcohol 


complex. This solved one problem, but presented another. 
The new coupling agent was volatile at the high tempera- 
tures normally used in blending processes. Further 
research found a solution to this problem by designing 
and installing new plant. The new Dromus Oils are 
every bit as efficient as before and cost no more. They 
put Management in the welcome position of being able to 
minimise working hazards at no extra cost. And machine 
men need no longer be so worried about skin troubles. 

The moral of the story is that Shell research is supreme- 
ly applicational. The centre at Thornton is always ready 
to work with even the most specialised sectors of industry 
to produce the right oil for the job. If you and your organ- 
isation have any major lubricating problems, it pays to 
get in touch with your local supplier of Shell Industrial 
Lubricants. 

















The Research Story u =| 
Shell chemists in the U.K., in Holland and in the U.S.A., prepared and Th 
examined hundreds of experimental soluble oils, and established that certain — 


combinations of fatty alcohols could be used in place of phenolic compounds 
with no loss of efficiency. They set to work to discover the best combination 
and developed a higher fatty alcohol complex which fitted exactly. Then they 
realised that to blend this new coupling agent into soluble oils would require 
special plant and new blending techniques. 

Exhaustive testing of blend stability, emulsion stability, anti-corrosion and 
machining properties led to selection of the most promising blends. A pilot 
plant was set up to produce batches of these for use in field trials. 

This field testing and final development proceeded for two years whilst 
production plants were erected at points so chosen as to give the most econo- 
mical and rapid delivery throughout the United Kingdom. 


























This is the blending kettle. The 
reflux condenser beside the stirrer 
motor prevents the loss of con- 
stituents volatile at the blending 
temperature. 





DROMUS SOLUBLE CUTTING OILS 


another proof of Shell leadership in lubrication 
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CHARLES McNEIL LIMITED 
KINNING PARK HYDRAULIC FORGE 
570 SCOTLAND STREET, GLASGOW, S.1. 
Grams: “McNeil, Glasgow” 


McNEIL 


manhole doors 
for air-receivers, 


boilers, etc. 





HEAVY STEEL PRESSINGS 


FOUNDRY LADLES 


FABRICATED STEELWORK 


WELDED CENTRAL 


HEATING BOILERS 





HYDRAULIC 


Phone: South 1131 





PRESS BRAKES 


The illustration shows one of our 
smaller machines and its compact 
arrangement will be noted. An 
a'l-welded steel frame is used, whereas 
the larger machines have the members 
bolted together. In both cases the 
slab forming the bed is checked on to 
the housings, so that the load is not 
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transferred through the welding or 
the bolts, as the case may be. 

Special attention is paid to the 
guiding of the slide and the guide 
members are very long, additional 
guides being provided at the top of 
= slide. All guides have adjustable 
gibs. 


The hydraulic system is the result 
of very careful development work and 
lasting reliability and accuracy are 
ensured. The slide alignment control 
is particularly sensitive. High approach 
speed is provided with a slower working 
speed, to allow fast but safe operation. 
The pump is arranged to idle at top 
stroke. We strongly recommend the 
installation of our Automatic Control 
which provides seven different operat- 
ing sequences. 


Standard machines of the hydraulic 
type (we also build mechanical Press 
Brakes) are available up to 500 tons 
capacity and larger machines can often 
be designed to meet special requirements. 
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Die lengthsfup tof18ft. are Fnorm ; 
and extensions can be provided @ 
either or both ends of slide and bed. f 


MACHINE TOOL | 
CORPORATION LTD,, 


17 Lynedoch Cresc., Glasgow, CJ 
—_— DOUGLAS 6586/9 : 


58 Victoria Street, London, S.W.|. | 
VICTORIA 2106 


256 Moseley Road, Birmingham 12. § 
CALTHORPE 2541 


The Building Centre, Brunswick Tera 
Leeds 2 
LEEDS 25250 
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No Element of Chance ! & 


CROSS British products are manufactured by an 
outstanding process used for the hardening and 
tempering of steel coils and rings. Covered by 
many patents, this manufacturing method has 
enabled components to be made from wire and 
with superlative accuracy. When top standards are 
essential you can rely on 


Cross precision products, 





© 


CROSS MANUFACTURING COMPANY (1938) LIMITED - 
Phone: Combe Down 2355/8 





BATH SOMERSET - 
Telegrams: ‘CIRCLE’ BATH 
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ENGLAND 








10, TON 
ROLLER TURNTABLE 
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PUROX 


s& Registered trade-name 








RECRYSTALLISED ALUMINA 99.7% Al, O, 
STABILISED ZIRCONIA 97% ZrO, 

PURE MAGNESIA 98% MgO 
IMPERVIOUS THORIA 99.9% ThO, 
THORIA 99.9% ThO, 





At Neston we make high-temperature, high-purity re- 
fractories, in such materials as Thoria and Magnesia, 
Which cannot be bettered by refractories made anywhere 
else in the world. Collectively these with other very pure 
Recrystallised Alumina and Zirconia refractories are 


known as Purox. Newly developed techniques allow us to 
make these refractories in sizes, and with an intricacy of 
form, that would have been impossible even a year or 
two ago. So when a job demands a refractory that seems 
unobtainable you may find what you need at... 


MORGAN 


efractories Ltd 


ly ud 


MORGAN REFRACTORIES LIMITED : NESTON: WIRRAL : CHESHIRE +: TELEPHONE: NESTON 1406 
ie NEISS/A 
Enter No. 371 on reply card 
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tie = puilt by bj 
ag - BROTHERHOOD 


A Spiral Casing designed by Boving & Co. Ltd. for the 
Central Electricity Generating Board's Hydro-electric 
Power Station at Cwm Rheidol, Wales. 


2 TEEPE eR 





Peter Brotherhood Ltd. have the capacity, backed 
by skill and experience, to build prototypes, 

pilot plant and full scale production machines 
for new projects or enterprises. 


URE EY. ILE 


PETER BROTHERHOOD LTE 


PETERBOROUGH ENGLAND 


Compressor and power plant specialists for nearly a century 
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‘Fairey Ferranti _ 
pe controlled contour milling 
machine protected with Fortox covers 


HENRY BEAKBANE (FORTOX) LIMITED 


Head Office: THE TANNERY, STOURPORT-ON-SEVERN, WORCS. 
Tel. Stourport 2017. Grams: Beakbane, Stourport. 





London Office: 28-30 LITTLE RUSSELL STREET, LONDON, W.C.1 
Tel. Holborn 7295. Grams: Beakbane, Westcent, London. 
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made 
to measure 


é 


Fortox Flexible Covers are designed and 
manufactured specifically to fit any part of a 
machine requiring protection. Single items can 
be supplied promptly, usually without tool 
charge. Made in neoprene-nylon, proofed leather 
or coated fabrics, according to conditions, 
Fortox Covers exclude dirt from sliding members, 
cutting down wear, reducing maintenance and 
lengthening the life of a machine. Write now 
for our technical book ‘The Design and 

Use of Corrugated Covers’. 

Ask also about Fortox Leather Seals and 
Packings made to requirements. A range of high 
accuracy polyester, silicone or synthetic rubber 
impregnated leathers is available to ensure 
positive sealing over a wide variety of conditions. 














th Ye. ¢ 


seals and 
packings 


flexible covers 
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43% Alumina. 


Low Porosity. 


Low in fluxing impurities. 
High Refractoriness. 
High under load strength. 


High Bulk Density. 

Low After Contraction. 
High slagging resistance. 
High mechanical strength. 


NETTLE D—first choice for all applications where service 
conditions are severe. Nettle D has all the desirable pro- 
perties looked for in a super duty quality and is designed 
to give maximum service in furnace positions involving 


high sustained temperatufes, 


l 


Ws 


severe slag attack, and abrasion. 


The use of Nettle D in vital furnace 
positions means. longer furnace life, 
fewer shutdowns and consequent 
greater output, 


Technical Data Sheet gladly sent on 
request. 


ULNA 


MUU 


JOHN G. STEIN 


& CO. LTD. Bonnybridge, Scotland 


TEL.: BANKNOCK 255 (4 lines) 
Enter No. 392 on reply card 





Forgings up to a maximum ingot weight of 195 tons can be 
supplied in all states of finish from ‘“*black forged’’ to finish 
machined. Steel castings up to 245 tons after fettling and 
castings of the largest dimensions can be supplied and, . if 
required, can be part or finish machined. 


The autoclave illustrated below is of chrome molybdenum 
alloyed cast steel for a working pressure of 2,414 p.s.i. 
and controlled temperature 572°F. The largest diameter is 


5 ft. 7 in. and height 9 ft. 7 in. Total weight approximately 
224 tons. : 


Sole Selling Agents for the British Isles .....- 
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FORGINGS 
AND STEEL CASTINGS 


The seamless forged catalytic tower illus- 
trated above is 46 ft. long with internal 
diameter 334 in. and wall thickness 33 in. 
Weight approximately 52 tons. 


The forged rotor shaft shown below is of 
steel with 2% nickel. Diameter of barrel 
is 48 in. length, 13 ft. on major diameter 
and overall length 27 ft. Weight, finish 
machined, 46 tons. 


This cast steel boss for a Kaplan turbine is 10 ft. diameter 
x 9 ft. The servomotor cylinder is cast on. Weight 
approximately 42 tons 


DRUMMOND-ASQUITH (SALES) LTD. 


Member of the Asquith Machine Tool Corporation 


HALIFAX HOUSE, STRAND, LONDON W.C.2. 
Telephone Trafalgar 


entral Q922 
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SURFACE PLATES AND TABLES. Made 
from hard close-grained cast iron. Sizes from 
6in. by 4in. up to 12't. Oin. by 6ft. Oin. in Grade 
“*A”’ and ‘‘B”’ accuracy. 


GRANITE SURFACE PLATES AND 
TABLES. Made from hard close-grained black 
Swedish granite. Sizes from 8in. by 8in. up to 
10ft. Oin. by 5ft. Oin. 


SINE TABLES. Simple or Compound Angle 
types. Supplied with Electro Magnetic, Non- 
electric Magnetic or ‘‘T’’ slotted work faces, 
Sizes 8in. by 5in., 10in. by 5in. and 12in. by 8in, 


ANGLE PLATES AND BOX ANGLE 
PLATES. Made from hard close-grained cast 
iron and rigidly designed for stability. Grade 
**A”’ and “*B” in all sizes. 


STRAIGHT EDGES. Cast Iron Camel 
Back and ‘‘!”’ Section types from 12in. up to 
16ft. Oin. 


PARALLELS. Hardened Tool Steel to B.S.S, 
Grade ‘‘A’’ and “‘B’’. Complete in wooden 
case. Sizes 4in. up to 16in. 


MAGNETIC CHUCKS. Made from high 
permeability steel castings and having excep- 
tional holding power. Sizes from 12in. by 6in 
up to 72in. long. 






















DEMAGNETISERS. Of new design to cope 
with all demagnetising probiems. 


LAPPING BLOCKS. Made from hard close- 

grained cast iron surfaced on top and bottom 

ae faces and grooved for lapping. Complete with 

cover for each face. Sizes 6in. by 4in. up to 
12in. circular. 





y 


| WINDLEY BROS - LTD 


CROWN WORKS 


SSRN CHELMSFORD - ENGLAND 
SS Teleohone CHELMSFORD 2224 
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THERMOSTATIC 
VALVES 


for 
CONTROLLING 
STEAM SUPPLY 
TO HOT WATER 
CALORIFIERS, 
Etc. 
The 
HORNE 
ENGINEERING Co. Ltd. 
35 PITT STREET, GLASGOW 
Enter No. 741 on reply card 
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RICHMOND WELDING CO. 


Fabrications, Large and Small, 
Stainless Steel. Copper and 
Aluminium Welded by the 
Argon Arc or the Argonaut 
Process. Engineering. 


Tele.: BRADFORD 25405 
Established 1929 
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AIR CLEANSING ... 
THE TORNADO WAY 


Mr. Manufacturer please do not allow your employees to 
work in conditions where air pollution exists. 


Dirt costs time and money ! 


For a very reasonable outlay you can protect your staff from 
dangerous fumes, grit and dust, by using the : 


TORNADO CLEAN AIR EQUIPMENT 
1g Are you interested SIR ? 


nt If so please phone at once and allow us to quote 
Fully trained personnel are at your disposal. 


BARNET METAL CO. LTD. 


Elektron House, Brookhill Road, New Barnet, Herts. 
Telephone: BARnet 3901/5187 
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STEEL CASTINGS 


of all descriptions made in our own foundry 
by CONVERTER & HIGH FREQUENCY 
INDUCTION PROCESSES 




















BREAKDOWN AND 
SHIP REPAIR WORK 
GIVEN SPECIAL 
ATTENTION 


| From + Ib 
i to 

{ 

| 15 cwts. 


ee ae 


BARNARD & SONS LTD. 
75 River Road ¢ Barking « Essex 
Telephone: RIPPLEWAY 1188-9 
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DIESEL, ELECTRIC & STEAM | 


CRANES 


GRAFTON CRANES LTD. 3 
BEDFORD, ENGLAND. . <a 
Established 1880 ~ 





Telephone: 
2490 


Telegrams: 
GRAFTON, BEDFORD 




















POWER UNITS AVAILABLE FOR CONVERTING 
STEAM CRANES TO DIESEL OR ELECTRIC DRIVE 
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12-ACRE SITE 


TOOLS.. 


BUY (@:W) TOOLS 








MICROMETERS OF ALL TYPES 


(aw) Micrometers for accurate measurentent | 
nally and externally are supplied in many sizes 
capacities with English and Metric readings. All 
Micrometers are guaranteed to conform to Bi 
Standard Institution Specifications. 


ENGINEERS’ PRECISION SQUARES 


(@aW Precision Squares are available in three grades 
of accuracy—Reference, Inspection and Workshop. 





All these Squares conform to B.S.I. Specification in 
their appropriate grades, and are available in 


many sizes. 





ENGINEERS’ BEVEL PROTRACTOK 


(@aW Bevel Protractors are designed for t 
precision measuring and laying out of angles * 
can be supplied with or without vernier, and wi 
or without acute angle attachment and . 
adjustment. 





Packed in velvet lined cases. 








COMBINATION SQUARES and’ SETS 


(@&W Combination Squares are available with drop 
forged steel heads and hardened and tempered 
blades. A Combination Set has in addition 
a Protractor head. 





These are well made accurate 
tools with a wide range of applications. 


PRECISION GAUGES 


@4W Small Hole, Telescopic, Screwpitch, Radius’ 
Feeler Gauges are renowned for their accuracy* 
excellence of manufacture. They are available 

many sizes and capacities to fulfil the many? 


varied purposes for which they are designed. 











a 





PLEASE SEND FOR OUR FREE 133- PAGE CATALOGUE, MENTIONING THIS JOURNAL 


MOORE & WRIGHT (suerte) LT! 
Handsworth Road, Sheffield | 





Enter No. 423 on rf 


Z 





THE ENGINEER Aug. 5, 1960 43 





rE 


AUTOMATIC 
LUBRICATING SYSTEMS 


REGIONAL DISTRIBUTORS 







































Extremely versatile equipment for grease or oil, GEO. BOYD & CO. LTD. 
oo o— a , P.O. Box 104 
including “Brentford; “Bijur;’ “Radial” and “Line- 999-401 Vevttemontary Reed, Ghegew, CA 


ey ‘ ; Telephone : Douglas 7070 
O-Matic” Pump schemes, distributes the lubricant 
J. T. CHADWICK LTD. 


Doncaster Hall 
. mae ° “ . Montgomery Terrace Road, Sheffield, 6 
the individual requirements of remote lubrication Telephone : Sheffield 28702 


from a central source in variable amounts to meet 


points. A large number of standard schemes are A. J. FOSTER LIMITED 


26-30 Trafford Street, Gaythorn, 
Manchester 


Telephone : Central 2924 


_ available for all types of Machine Tools, Presses, 





Mechanical Handling Plant, Printing Machines, etc. 
a F. W. HARRIS & CO. LTD. 


Moorland Road, Burslem, Stoke-on-Trent 
Telephone : Stoke-on-Trent 87181 






R. PATTERSON & SONS LTD. 


12-14 Ann Street, Belfast 
Telephone : Belfast 21831 











THOS. PROCTOR & SON LTD. 


Proctor House, Side, Newcastle-on-Tyne, | 
Telephone : Newcastle 27058 


STEPHENS LUBRICATION LTD. 


Snow Hill, Birmingham, 4 
Telephone : Central 4841 


ROBERT STOTESBURY LTD. 


Waterside Buildings, Temple Back, 
Bristol, | Telephone : Bristol 20071 
and 
388 Newport Road, Cardiff 
Telephone : 44451 (4 lines) 



































Main Distributors 





ry 3s: Further information and 
aa : 7 } advice will be supplied SMITH & GRACE 
pit eladly by your GSES) BR 
3 Tecalemit Regional 
) ae CLIFTON HOUSE . 83 EUSTON ROAD 
al Distributor. BI Ree nna 





MEMBERS OF THE TECALEMIT INDUSTRIAL DISTRIBUTORS ASSOCIATION 
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Spark 
narcloualialiate 
-taster 
Simpler 
anlel as, 

crore} alolaaicersl 


than ever! 


The GKN Spark Machine is faster, more accurate, more versatile 


The GKNn Spark Machine (Models B1 and B2) gives higher cutting rates, greater ac- 
curacy, and—on the B2 machine—a wider range of surface finishes than ever before. 


It has all these outstanding features 


These are some of the outstanding features of the GkN Spark Machine Models 
Bi and B2 :— 

A co-ordinate slide movement for rapid electrode positioning; an accurate depth 
stop ; a dial gauge to show forward movement ; an alternative work-table for 
extra paraffin depth. 


It is compact and economical 


The GkNn Spark Machine is well-made, sturdy and compact. All parts of it— 
work head, electrical equipment and paraffin system—are mounted in the same 
cabinet. Yet with all these advantages, installation and running costs are low. 


You should know more about it 


Whether you are engaged in forging, wire-drawing or press-tool making, the GKN 
Spark Machine is something you should know about. 
Write to our Sales Agents for the new brochure on the GR.N Spark Machine. 


Manufactured by c 
WELSH METAL INDUSTRIES LTD., Caerphilly, Glamorganshire . GACH 
Sales Agents U.K 


M. C. Layton Limited, Abbey Wharf Mount Pleasant, Alperton, Wembley, Middx 
Rudkin & Riley Limited, Cyprus Road, Aylestone, Leicester 
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Spark 
machine 


DESIGNED BY THE 


GKN GROUP RESEARCH 


LABORATORY 
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T.V. Belts 
help a whiter 
wash Dad?” 




































Somehow, our little friend 









has discovered that washing 










machines rely on 
T.V. Belts (Turners V-Belts) 
for power transmission. You will find 


The Servis Supertwin, combining 
“deep-cleanse” washing and 
“soak-rinse” spin-drying uses 
T.V. Belts, 












T.V. Belts in many well-known household 


appliances from refrigerators to washing machines 






— products continually in the limelight. Let T.V. 






Belts help to put your products in the 






picture too! 


TURNERS v-sELTs* 


* Rayon or ‘‘Terylene’’ Corded 






@ herd 


THE MARK OF BETTER BELTING 





TURNER BROTHERS ASBESTOS CO LTD ROCHDALE ENGLAND 


A MEMBER OF THE TURNER & NEWALL ORGANISATION 


@ Taal 
Enter No. 451 on reply card 





Have you a Spanner in your Works? 


..is it a question of 
right things in the 
right places. . 
























MILLWRIGHTING - PLANT INSTALLATION 
STEELWORK - FABRICATING - CONVEYORS 


DOWN & FRANCIS LTD. 


1564/6 PERSHORE ROAD STIRCHLEY BIRMINGHAM, 30 


ENGINEERING 
CONTRACTORS 








Telephone : KINgs Norton 2791 
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OF EVERY 
DESCRIPTION & SIZE 


Pressure range from 
5 to 20,000 Ibs. per sq. inch. 






Prompt 
Deliveries 





Send for Illustrated Catalogue 


EAGLE & WRIGHTS 
(GAUGES) LTD. 


87 CARVER STREET 
BIRMINGHAM, | 


Telephone : Central 8/96 
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TRADE \Stuedley MARK 
PAN GRINDING MILLS 





IN STEEL 
BLACK OR 
MACHINED 
TO 24 TONS 


THE INCE FORGE CO. LTD - WIGAN 
PARKS FORGE LTD* PROPRIETORS 


REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers. I’ 
Belper. Derbyshire. 
Telephone: Belper 12 
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WIND ALARM ANEMOMETER 







FOR USE ON 
CRANES, 
TRANSPORTERS, 
GIVES A DOCKSIDE 
WARNING STRUCTURES, 
OF WIND BRIDGES & 
SPEEDS AIRPORTS. 


Enquire for details— 


R. W. MUNRO LTD. 


BOUNDS GREEN, LONDON, N.11 
Telephone: ENTERPRISE 4422 
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ACIDS —ALKALIS — CHLORIDE 
FLUORIDES — GLUES — OILS 
HYDROGEN PEROXIDE — 
PAINTS—PHARMACEUTICALS 
FOOD PRODUCTS 





A Neumo Pump for ANYTHING that flows — ; 
The Larger Mark X : 


10 times the capacity for 4 times the price 


The Mark X version of the already famous Mark IV 
**NEUMO ”’ Pump Unit might justifiably be called the 
economy size. For approx. 4 times the price and air 
consumption, 10 times the liquid can be pumped. 
Employing a larger version of the ‘‘NEUMO”’ two- 
part motor, the pump itself is similar in basic design 
but has additional refinements made possible by the : 
increased size including an overload device enabling : 
maximum pump delivery pressure to be pre-set. 
Mark X Pumps can be supplied in Cast Iron, Brass, 
Stainless Steel and Tufnol. 

Write for full particulars to: 


NEUMO LIMITED | 


South Coast Road, Peacehaven, Sussex. F 
Telephone : Peaceh 2115 & 3354 
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«a Very important 
element * 


in the processing of critical liquids 











The entire resources of the 





Heatrae organisation are at your 
disposal—a wealth of knowledge 

and experience is available to meet the 
ever increasing demand for heating 
equipment for specialised 

_industrial development. We 

shall be pleased to collaborate 

with you in solving your 


problems. 





Designed for heating nitrogen to a temperature of 1,000°F 
this specialised electrical equipment was manufactured for 
installation in a chemical plant. Of flameproof construction, 
the equipment has a loading of 40kW. and a working 
pressure of 15 lbs p.s.i. 

Control panels for this type of equipment can be supplied in 
either flameproof or non-flameproof construction. 


WRITE FOR CATALOGUES OF HEATRAE INDUSTRIAL HEATING EQUIPMENT 














xX (Heatrae) 


PIONEERS IN INDUSTRIAL 








HEATRAE LIMITED 


HEATRAE WORKS: NORWICH - 





ELECTRICAL 


HEATING 


NOR29a - ENGLAND 
Enter No. 465 on 
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Concentration 





= Few more perfect examples 
ae) of concentration—the co-ordination 

of eye, mechanical timing and innate 
| personal skill—will be found than the 
art of the craftsman at the hammer. 
Father to son, down the generations, 
this ‘know-how ’”’ is abundantly 

in evidence at Firth Brown 


. 
4 





G ALLOY STEELMAKERS + FORGEMASTERS - STEEL FOUNDERS - HEAVY ENGINEERS 


THOS FIRTH s JOHN BROWN LIMITED . SHEFFIELD . ENGLAND 
Enter No. 471 on reply card 
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25,000 gallons of water flow through this treatment 
plant each minute, instead of 18,000 gallons per min- 
ute, the originally intended capacity of the plant! This 
represents an extra flow of 30 per cent. 

Installed by Paterson for the Abbey Works of the Steel 
Company of Wales, it consists of a primary sedimenta- 
tion tank divided into six ‘canals’, and two secondary 
circular clarifiers of the Centrifloc type. The ‘canals’>— 
each about 100 ft. long by 15 ft. wide—are for the 
removal of oil from the hot strip mill effluent, while 
the two Centrifloc clarifiers treat the effluent after oil 
removal. The coagulants added to the water to assist in 
precipitating the lighter and colloidal impurities are 
themselves waste products from the mill processes. In 
this way the cost of treatment is kept down to the 
minimum. 

Although the plant normally operates with 30% over- 
load, as already mentioned, the oil content is reduced 
to a negligible quantity, and suspended solids to an 
average of 14 p.p.m., and even as low as § p.p.m., by 
using the clarification process without filtration, 





Aug. 5, 1990 THE ENGINEER 


extra flow 
achieved! 


ren 


ee hie 


re ee 





Water Treatment and Recovery with two Paterson Centrifloc Clarifier 





another Palerson pliant for Industry 


THE PATERSON ENGINEERING CO. LTD., 129 KINGSWAY, LONDON, W.C.2 





Enter No. 481 on reply ¢ 










a 


ant tial 


Typical Core Mechanical Properties of 


ENSG 


Mm) .eNA 


pues? 


Additional benefits to be gained from 
the case-hardening nickel steels such as 
En 33, En34, En 36 and En 39 include 
ease of heat-treatment, minimisation of 


NICKEL ALLOY STEELS 


for long trouble-free mileag: 


Over a half-million miles and nineteen years of service have! 
impaired the efficiency of the David Brown gearbox fitted to’ 
E.R.F. lorry operated by Samuel Drake and Sons, Ltd., Hon! _ 
Huddersfield. During a recent major overhaul after 582,000 m — 
of running, the gearbox was found to be in excellent condit 
and was replaced for further service, with a rebuilt engine. 
Throughout their range of gearboxes, the David Brown Av 
mobile Gearbox Division, Huddersfield, employ nickel @ 
case-hardening steels, types En 34, En 36 and En 39. Tb 
steels are used to ensure reliability of the gears and shafts w 
the heavy and sustained stresses encountered in their operat 








— 


r 











processing distortion and_ general 
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3 per cent nickel-chromium-molybdenum case-hardening steel 
MAXIMUM | ELONGATION 1Z0D 
size BEAT TESSTOSAT STRESS t.s.i. per cent ft. Ib. 
14” dia. | Oil quenched 780°C. 72-0 19 69 
24” dia. | Oil quenched 860°C. 62:7 19 67 
Oil quenched 780°C. 
3” dia. Oil quenched 860°C, 59:7 22 72 
Oil quenched 780°C, 




















Please send for our publications entitled,‘The Mechanical Properties of » 
Nickel Alloy Steels’ and ‘The Case Hardening of Nickel Alloy Steel!s’ 


MOND NICKEL 


a THE MOND NICKEL COMPANY LIMITED - THAMES HOUSE - MILLBANK . LONDON Sw TOR 





a) 
Enter No. 482 on reph 


bat 


Fe 











lens 


THE ENGINEER 


No. 5454 


AUGUST 5, 1960 


Vol. 210 





ROAD SAFETY 

August Bank holiday week-end is always one of those 
periods of the year when the Press draws special atten- 
tion to accidents on the roads, congestion and the be- 
haviour of road users. This year road deaths were rather 
less than last year, 71 (provisional) against 78 — 
possibly due to a random variation, possibly because a 
speed limit of 50 m.p.h. was placed on several roads 
normally de-restricted, possibly because drivers behaved 
better, but more probably because, due to poor weather, 
there was less traffic on the roads. Nevertheless there 
were quite enough accidents to give ammunition to 
those who want to see more severe penalties for driving 
faults, the imposition of more speed limits, tests for 
alcohol consumption, and a variety of restrictive 
measures. But how woolly much of the thinking about 
safety on the roads remains! Firstly the scale of the 
“slaughter” is exaggerated. How widely is it realised, we 
wonder, that about as many people commit suicide in 
this country every year as are killed on the roads? Is it 
appreciated that, taking into account minor injuries of a 
kind leading to entries in road accident statistics, 
that injury is probably incurred in the home about as 
frequently as on the ‘road and the number of deaths due 
to accident in the home each year is of the same order as 
that on the road? We make those comparisons not to 
minimise the importance of road accidents but to put 
the matter into a perspective less charged with emotion 
than usual. Next, the dangers of the road are exaggerated. 
There are about nine million vehicles now in use in this 
country. If, conservatively, it is assumed that each travels 
only about 7000 miles per year then the figure for 
vehicle miles per fatality works out at about nine million! 
There is, we think, far too much talk about reckless 
drivers and “road hogs.” It is possible that there is a very 
small group of drivers who are habitually arrogant and 
reckless of other people’s danger; rather probably there is 
a very small group of drivers who are accident prone — 
it is known that such a group is to be found amongst 
factory workers. It may be that the insurance companies 
which the Minister of Transport is reported to be con- 
sulting will be able to provide accurate figures about their 
numbers. But we cannot help doubting whether such 
people have much effect upon the accident statistics. To 
illuminate the point consider an imaginary statistic. Sup- 
pose that a driver covering a distance of fifty miles meets 
1000 other vehicles and that the drivers of 10 of those 
vehicles are observed to commit major driving faults. 
The over-simple conclusion to draw would be that one 
per cent of the drivers were “hogs”. The alternative 
conclusion — a much more likely one in our view — 
would be that the average driver operates with reasonable 
care nearly all the time but that once in 5000 miles or so 
he does make a bad mistake. How many ordinarily 
good drivers would dare to place hands on their hearts 
and declare that not even once in 5000 miles did their 
judgment ever err? Then there is the matter of alcoholic 


consumption. Of course no one should drive whose judg- 
ment has been impaired by drinking alcohol. But the 
relevance in that matter of the fact that consumption of 
alcohol lengthens people’s reaction time may be doubted. 
For the individual reaction time of any driver is not a 
measure of his ability to drive a vehicle safely. Statistics 
indicate that the middle-aged and elderly whose reaction 
times are relatively long have fewer accidents than the 
more youthful whose judgment is more faulty. The im- 
portant factor is that of determining whether a driver has 
consumed so much alcohol as to misjudge how slow his 
reactions are and the consequent need for extra care. A 
given quantity of alcohol, in fact, does not necessarily 
have the same effect upon the abilities of two different 
people to drive safely. Lastly it is worth while to refer 
to speed limits. The situation there is quite simple. The 
imposition of some kind of general speed limit, as is 
sometimes advocated, is no panacea for reducing acci- 
dents, for the simple reason that limits can only be suc- 
cessfully applied when drivers as a whole regard the limit 
as a reasonable one. If they do not regard it as reason- 
able an intolerable load is placed on the police in trying 
to enforce it. All the foregoing has some relevance to 
the probability that the Minister will lay before Parlia- 
ment this winter some kind of Road Bill concerned at 
least in part with road safety. It will need to be scruti- 
nised with care to make sure none of its provisions are 
based upon misconceptions or woolly thinking. 

Frankly we do not think much can be done either by 
legislation or by propaganda to improve road safety. 
Indeed when we reflect that all and sundry use roads 
which are ill-adapted for the most part to carry motor 
traffic we are amazed how few accidents there are and 
how careful road-users must in reality be. The quickest 
and surest way to improve safety on the roads, we sug- 
gest, is the way which is being followed by many road 
engineers. It is to accept human beings for what they 
are, fallible and liable to err; to accept that it must be 
open to all adults except those who are quite seriously 
unfit mentally or physically to do so, to drive motor 
vehicles and that therefore the standard of driving of 
some will be low; and to accept that children, the men- 
tally unfit, drunks, the absent-minded, the foolish, the fool- 
hardy, the halt and the blind, in fact all and sundry will 
be numbered amongst pedestrians. Safety can be pursued, 
not by preaching on a high moral plane how people 
ought to behave on the roads, but by observing how in 
fact they do behave. Roads can then be built, even in 
urban regions, which can safely accomodate all the wildest 
vagaries of human behaviour. Holding that view, as we 
do, we welcome the statement made by Mr. Marples in 
the House of Commons on Wednesday of last week about 
a further expansion of the road construction programme. 
“The plans to which I have referred will include an 1n- 
crease in Government expenditure from this year’s figure 
of £65 million to £76 million next year and to £88 million 
in the following year.” In winding up the debate in which 
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Mr. Marples made that statement, Mr. Hay, Joint Parlia- 
mentary Secretary to the Ministry of Transport, pointed 
out that next year, in England and Wales, taking into 
account maintenance and minor improvement, towards 
which the Government would contribute about £34 
million, and the expenditure by local authorities of some 
£56 million, the total would reach some £166 million; 
and that sum would increase to about £180 million in 
1962/63. We do not think this rate of expenditure is 
high enough. Especially we do not think enough is to 
be expended upon the construction of motorways through 
urban areas. But at least a substantial contribution to 
road safety will be made. It may even prove sufficient to 
prevent casualties increasing in the future despite the ex- 
pected increase in the numbers of vehicles on the roads 
from the present nine million or so to about twelve 
million in 1965. 


LLOYDS’ RULES FOR NUCLEAR SHIPS 


Lloyds Register of Shipping has now directed its efforts 
towards the maintenance of standards of strength and 
safety of merchant ships for 200 years. During this long 
period the Society has taken its share of responsibility 
for sponsoring the great, revolutionary and successful 
changes which have taken place throughout the long 
history and development of merchant shipbuilding. Now 
a new challenge to it to be forward-looking has arisen. 

Today, many maritime countries are actively studying 
the several problems set by the adoption of nuclear 
energy for ship propulsion, so that it has become essential 
that the Society should, for the purpose of classification, 
take into account this new source of power and be pre- 
pared to give authoritative guidance to the shipbuilding 
industry. The technical staff of Lloyds Register has 
already acquired experience in the survey of nuclear 
power stations and with the assistance of this background 
information it has formulated and has now pub- 
lished the first Classification Rules for Nuclear Ships. 
These rules, it is emphasised, are only provisional and 
their primary function is for guidance in a changing and 
developing field of technology. Since the rules are pro- 
visional, adequate latitude has been allowed for the sub- 
mission of proposals incorporating the original ideas of 
individual designers. The requirements do, however, 
call for technical information and relevant data to enable 
a safety appraisement of the nuclear plant to be made. 
In the rules specific and detailed requirements are laid 
down for the quality of the materials; for the longitu- 
dina! strength of the hull; and for various categories of 
pressure vessels and components, while a section deals 
with reactor engineering touching upon the reactor core; 
reactor coolant flow, fuel elements and decay heat re- 
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moval. Reactor control, shut-down, start-up and instru- 
mentation are considered and there are rules concerning 
accidents, shielding, defuelling and refuelling, effluent 
disposal, and provision of emergency power, together with 
requirements for survey and maintenance. 

The publication of these provisional rules appears to 
be very opportune, since tenders for the construction of 
marine nuclear reactors were due at the end of July 
and since these tenders are to be assessed in the coming 
months to decide whether a nuclear powered merchant 
ship shall be built. 


CENTENARIAN WORKERS 


Within the last month we have heard reports about 
two centenarians still at work in and for engineer- 
ing firms. One lives in Northern Ireland, is a working 
man, and has attained the age of 107. The other lives 
in London, celebrated his hundredth birthday a month or 
two.ago and is the representative of a Midland engineer- 
ing firm. Readers may also recall that in an advertise- 
ment in our Centenary Number of January 4, 1956 we 
received the congratulations of a centenarian chairman 
of an engineering company. These reports make us 
wonder whether there may not be quite a substantial 
number of centenarians still at work in one way or 
another for engineering firms in this country and whether 
the number may not soon increase. We suspect there 
may be and that it will; for we certainly know of a num- 
ber of engineers still very active indeed in their eighties 
who look well set to reach at least the nineties — and if 
the nineties why not also the hundreds? 

It used to be said that it was in the printing trade that 
men lived long — that it was something to do with the 
smell of printers’ ink! Certainly it seems to be almost 
traditional that many printers’ men stay on at work long, 
long, past normal retiring age. Is the same thing now be- 
ginning to happen within engineering firms? It might well 
prove to be so because working conditions (which have 
more to do with the matter than smells, we fancy) have 
immensely improved since before the war and addition- 
ally almost every firm above a quite small size has a 
first aid department often so well equipped and staffed 
that it bears comparison with the outpatients’ section of 
the local hospital. Moreover general living standards 
have greatly improved—no one goes hungry to-day, at 
least not on the scale that people could go hungry between 
the wars. Engineers may take some of the credit to 
themselves, if, indeed, it is true that more people than in 
the past are still at work in their nineties and a few are 
reaching their hundreds before retirement; for it is largely 
due to the beneficial work of engineers that standards of 
living have risen so markedly. 





** THE TRAFFIC OF LONDON.” 

**Some noticeable statistics respecting the great traffic of the 
metropolis may be gathered from the evidence given before the 
Parliamentary Committee on the London, Chatham and Dover 
Railway ; the extension to Pimlico, Newington, etc. Mr. Church, 
the secretary of the London General Omnibus Company, stated that 
the company had 640 omnibuses, and 6,600 horses in daily use, and 
that they employed about 3,000 men. These took sixty different 
routes, and the traffic receipts for the last week amounted to upwards 
of £13,300. The average fare was 34d. each passenger. Considering 
that this is but one of several omnibus companies whose carriages 
ply in the streets of the metropolis, it seems remarkable when we 
contemplate how comparatively few years have passed since these 
public carriages were introduced, and how rapid has been their 
increase. 





The Engineer —100 Wears Ago caucust 3, 1360) 


““In some parts, about thirty or forty years ago, Shillibeer’s first 
omnibus—a singularly shapeless box-like vehicle, with very small 
windows, for at that time plate-glass was expensive—might have been 
seen on its way from the Bank to Paddington, the charge being then 
ls. 6d. for each passenger. The first promoter must have been very 
sanguine if he imagined that the revenue of a single omnibus company 
would amount to over half a million sterling in the year. Both Mr. 
Church and Mr. Hubble, the chairman of the Camberwell, Peckham 
and Dulwich Omnibus Association, were of opinion that the forma- 
tion of the line mentioned, on the Farringdon line, would but little 
affect the omnibus traffic ; if anything, it would increase it. Con- 
sidering the present blocked up condition of Newgate-street, Cheap- 
side, Fleet-street, and some other thoroughfares, it would seem that 
any further increase of traffic would cause a complete stoppage, and 
this shows the necessity of pushing forward fresh arrangements.” 
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Evolution of Nuclear Power Plant 
Design 


In one of the lectures given during the tercentenary celebrations of the Royal 
Society in London, July 18-26, Sir Christopher Hinton, chairman of the Central 
Electricity Generating Board, traced the development of nuclear power plant 


design in Great Britain. 


He explained that power from nuclear stations now 


being ordered would cost about 25 per cent more than that from the best modern 


conventional plants operated under similar load conditions. 


Generating costs 


should “* break even” between 1966 and 1970, depending on the load factor. 
However, the research and development effort needed to reduce generating costs 


was much higher for nuclear plant than for conventional plant. 


Ultimately, the 


scale of research on reactor technology should be adjusted to accord with the 


savings that could be expected from its industrial application. 


Extracts from 


Sir Christopher’s lecture are reproduced below. 


OST applied research is expensive 

and applied research and develop- 
ment on atomic energy is so expensive that 
expenditure should be justified either by the 
needs of defence or by the expectation of a 
satisfactory return in the industrial field. 
The foundations of the atomic energy industry 
were paid for with defence funds; the 
research, development and engineering of 
the fuel element manufacturing plant at 
Springfields, the diffusion enrichment plant 
at Capenhurst and the Windscale reactors 
and chemical separation plants, were done 
to produce plutonium and U235 for defence. 
Even the Calder Hall reactors were built 
primarily for plutonium production and 
generated electric power as a by-product. 
The possibility of using this experience in 
the industrial field had been seen from the 
first and progress into this field had been 
planned. But now that we have advanced 
into it, little of the further research and 
development which are necessary can reason- 
ably be charged to a defence budget ; they 
must be justified by immediate or prospective 
savings as compared with alternative indus- 
trial techniques which are available, or are 
likely to be available. 

When the British Nuclear Power Pro- 
gramme was first launched in 1955 it was 
estimated that (in the first stages of develop- 
ment) the cost of nuclear and conventional 
power would be equal to about 0-6 pence 
per unit of electricity. Since then there have 
been three important changes ; because of 
rapid development in that field, the cost of 
conventional power has fallen by more than 
10 per cent ; for technical and commercial 
reasons the credit allowed for by-product 
plutonium (which it is hoped to use as fuel 
in reactors of advanced types) was drastic- 
ally reduced ; interest rates (which had been 
taken at 4 per cent) have risen and this rise 
reacts against nuclear power with its high 
capital cost. The result of these changes is 
that nuclear power from the plants which 
are now being ordered will cost about 25 per 
cent more than from the best conventional 
plants built concurrently and operated under 
similar load conditions. 

That a difference of this sort was likely 
was known at the time when the nuclear 
programme was expanded in 1957; the 
expansion was justified by the immediate 
anxiety over fuel supplies at that time, by 
the fact that forecasts then made of fuel 
available for electricity generation suggested 
that the ceiling would be reached by 1965, 
and by the fact that (because the nuclear 
power industry was new) important reduc- 
tions in cost could be expected. Since then 
both the short- and the long-term positions 
in regard to coal supplies have changed. 





There is a present surplus of steam coal, 
not only in this but in many overseas coun- 
tries. The long-term forecast of supplies of 
coal for steam raising suggests that (without 
a nuclear programme) supplies could meet 
demand until about 1970. In these changed 
circumstances the nuclear programme was 
revised in June, 1960, but the reduced 
programme can only be justified if it gives 
promise that it will give cheaper power than 
can be obtained from conventional fuels at 
a reasonable date in the future. If it gives 
that promise, as indeed it does, a programme 
involving the construction of many successive 
power stations, each of which will be less 
economical than conventional stations built 
concurrently, is justified because research, 
development and large scale construction 
and industrial use must move forward hand 
in hand; research in such a field is not 
effective if it moves too far in advance of 
application. 

The cost of power from every form of 
prime mover has fallen as, with the passage 
of time, it has been possible to achieve 
higher top temperatures in the heat cycle 
used by that prime mover. 

The downward trend in capital cost of 
steam power plants extends back to the 
earliest days of the steam engine. 

When predicted coal costs are applied to 
stations having the capital costs which are 
forecast, we find that the cost of conventional 
power in future years will be as shown in 
Fig. 1. It is with these costs that nuclear 


power must compete. 
* * * 
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Fig. 1—Forecast of cost of electrical power from 
coal-fired stations at various load factors 
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The downward trend in cost of the nuclear 
power plants which are being built by the 
C.E.G.B. can be closely estimated and is 
shown in Table I. 


TABLE I 
Station Capacity (MW s.0o.) Cost (£/kW s.o.) 
Berkeley 275 (two reactors) ie 160 
Bradwell... 300 (two reactors) ... ... 159 
Hinkley Point 500 (two reactors) ... ... 133 
Trawsfynydd 500 (two reactors) ... ... 123 
Dungeness ... 550 oe 110 


This downward trend arises from the 
growing familiarity of the nuclear power 
industry with the problems of nuclear plant 
design and construction and from better 
overall optimisation of design. It is difficult 
to separate these influences when considering 


_ Individual designs, but from the general 


picture presented by the nuclear stations 
now being constructed three distinct lines of 
advance may be seen. These are, first, 
an increase of pressure in the gas circuit, 
secondly, improved utilisation of pressure 
vessel volume, and thirdly, increase in fuel 
element and coolant temperatures. 

A higher gas pressure leads to improved 
heat transfer from the fuel elements (allow- 
ing more power to be removed for a given 
fuel temperature limitation) and reduces the 
power required by the gas circulators. The 
higher the pressure, therefore, the greater the 
power that may be drawn from a given 
reactor. The coolant gas pressures for the 
C.E.G.B. stations and for Calder are shown 
in Table II, together with the pressure vessel 
dimensions and plate thickness. 


TABLE II 
Coolant 
pressure 
: Ib/sq. in Vessel Vessel 
Station gauge shape size Plate thickness 
ee — _— i 
Berkeley ess «BEE cylinder 80ft bish 3in 
y 
S50ft dia. 
Bradwell a sphere 67ft dia. 3in (some 4in) 
Hinkley Point 185 sphere 67ft dia. 3in 
Trawsfynydd 239 sphere 6ift dia. 34in 
Dungeness ... 268 sphere 62ft dia. 4in (some 44in) 


This marked increase in pressure is due 
to the use of thicker plate for the pressure 
vessel and to the use of internal insulation in 
the hot top domes. The effect of this latter 
design advance is shown in a comparison 
between the system pressures of Bradwell 
and Hinkley Point which have the same vessel 
diameter and plate thickness. The greatly 
increased pressure at Hinkley Point is the 
direct result of internally insulating the top 
of the vessel, thus reducing its temperature 
and allowing a higher design stress. The 
increase in plate thickness follows naturally 
from the growing experience of welding and 
testing thick plate. This experience may be 
expected to lead to consideration of even 
thicker plate in the. future. 

Directly connected with this is the choice 
of vessel shape—cylinder or sphere. As the 
reactor itself is of cylindrical shape it fits 
most conveniently into a cylindrical pressure 
vessel and uses the vessel volume to the best 
advantage. Unfortunately, the allowable 
pressure in the cylinder is less than that for 
a sphere of the same diameter and plate 
thickness, and there is therefore a contest 
between volume utilisation and system pres- 
sure. The “ reactor cylinder,” which has to 
be fitted into the pressure vessel, includes the 
core itself, a cylindrical space above it 
which is needed to manoeuvre the fuel 
handling gear, and the heavy structure 
needed for the support of the core. Con- 


siderable design effort has been put into this 
structure to reduce its size and give a better 
shape, and hence a better utilisation factor. 
How successful these efforts have been may 
be seen in Table III. 

This table clearly shows the better utilisa- 
tion possible with a cylindrical vessel and the 





TABLE III 


Utilisation factor 
(vol. of core/ 
vol of P.V.) 
0-437 


Station Vessel shape 


f P. 
Berkeley 43 . cylinder 
Bradwell... 0-313 . sphere 
Hinkley Point 0-406 . sphere 
Trawsfynydd 0-419 . sphere 
Dungeness ... 0-442 . sphere 


considerable improvements that have been 
made in volume utilisation in the spherical 
vessel. 

The upward trend in temperature levels is 
the result of better understanding of the heat 
transfer process and better optimisation of 
station design to make the best use of this in 
terms of plant efficiencies. As the systematic 
and random variations in fuel element tem- 
peratures become better understood it 
becomes possible to design for operation 
nearer the limit set by the properties of the 
fuel element materials. In short the “ margin 
of ignorance” is being reduced and used to 
advantage. This is reflected in higher gas 
temperatures and improved steam conditions 


mately the more technically advanced A.G.R. 
shows a clear operating cost advantage over 
the older type. This would conform with 
practice in the conventional field where ad- 
vance to higher steam conditions has never 
implied that all new power plants used the 
most advanced conditions. 

Based on these forecasts of design develop- 
ment and downward trend of capital charges, 
estimates of fuel element prices and operat- 
ing charges, the cost of nuclear power has 
been forecast and is shown in Fig. 2. This 
figure also shows the forecast cost of con- 
ventional power and indicates that costs 
should break even between 1966 and 1970 
depending on the load factor at which it is 
possible to operate. 

It is disquieting, however, to compare the 
research and development effort which is 
devoted to bringing down the costs in the 
two fields. In the conventional field the 
available figures suggest that research and 














TABLE IV 
Gas inlet Gas outlet H.P. steam L.P. steam 
temp. temp. _ _ conds. _  conds. 
Station (deg. Cent.) (deg. Cent.) lb/sq.in gauge—deg.Cent. lb/sq.in gauge—deg. Cent. 

rr Pe a 140 336 195/313 48/177 
a. ae ae a oa ee 160 345 306/322 62/322 
Bradwell Wem idlee) gee nmeeh Seen aa 180 390 755/373 195/373 
Hinkley Point ... ... ... od Seaee Shee 180 374 650/363 180/354 
Trawsfynydd ... ... fas gee nee sea 202 399 962/382 304/368 
RUD 52s Sk 6. (RES cones Suse. oes aa 250 410 1403/393 575/395 











as shown in Table IV ; it must be remem- 
bered, however, that there is little more to 
be gained in this direction. 

All these developments help the nuclear 
station designer to move in the direction of 
obtaining more power from a given size of 
reactor and therefore to achieve a lower 
capital cost per kilowatt. We may assess 
the results of his efforts in terms of reactor 
heat generated per unit volume of core. 
These “heat densities” are set out in 
Table V ; they show clearly that the rate of 
development has been high. 

There can be little doubt that it would be 
possible to obtain SOOMW of electrical 
power from a reactor of the Calder Hall 
type using a pressure shell of about 7O0ft 
diameter with plate thickness about 4in. 
At a time when the only operating experience 
is from the Calder Hall reactors with a 
capacity of 35MW electrical power one 
shrinks from carrying the extrapolation in 
size so far, yet reactors with this capacity 
must be built in order to get the best results 
from the A.G.R., and for comparative 
purposes a SOOMW Calder type reactor 
should be considered. Using Calder Hall 
reactors of this size and assuming economies 
which can obviously be made in layout and 
general engineering of the stations, the 
capital cost should come down to about 
£100 kilowatt which should give a generating 
cost of around 0-52d. per unit. 


TABLE V 
Heat density 

kW/cu. ft 

kW/cu. ft of pressure 
Station of core vessel 
Berkeley 10-21 .. 4°46 
Bradwell ‘ei 10:77 3-37 
Hinkley Point 6mm os es OD 
Trawsfynydd OPO cece vce 
Dungeness ... vy» ro 3. 


The initial generating cost estimated for 
the A.G.R. shows little if any immediate 
advantage over the Calder reactor developed 
in this way, yet all logic and history tells one 
that it is necessary to move forward to the 
type which gives prospect of using higher 
temperatures. It is probable that, in these 
circumstances, there will be a period in 
which the two types overlap, and orders for 
A.G.R. stations will be interspersed between 
orders for Calder type stations, until ulti- 


development costs are of the order of 5 per 
cent of the capital value of power plants 
built. Information is not available to 
determine the corresponding figures in the 
nuclear field but, if it is assumed that the 
cost of the nuclear sections (i.e. the cost of 
the reactors and heat exchangers but exclud- 
ing turbo-alternators and other conventional 
items) of the nuclear power plants built for 
the Central Electricity Generating Board in 
the years from 1965-75 is rather less than 
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Fig. 2—Forecast of nuclear and conventional 
power costs in U.K. 


£50,000,000 per year, it seems improbable 
that research and development costs, if 
effort is maintained at its present level, are 
likely to be less than 30 per cent. 

That research and development costs can 
be so high is easily understood when one 
considers the Advanced Gas Cooled Reactor. 
It is probable that by the time the A.G.R. 
goes into use, research and development 
expenditure on the development of the 
Windscale prototype will have been of the 
order of £30,000,000, and this is only one 
part of the effort required. It is unquestion- 
ably the logical step forward in British 
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reactor technology, yet it is possible that the 
number of power stations built by the 
Generating Board to use this type of reactor 
will be less than ten. 

By the mid-1970s, advance to higher tem- 
peratures and higher ratings is likely to 
make the introduction of another thermal 
reactor necessary.* In the absence of deve- 
lopments which cannot at present be fore- 
seen it appears that we are reaching the 
limit of temperature and neutron intensity 
at which graphite can be used as an irre- 
placeable moderator and that we shall be 
forced to reactor types which make replace- 
ment or reconditioning of the moderator 
possible. 

The High-Temperature Gas-Cooled 
Reactor which is at present in the project 
stage at Winfrith Heath (as a joint venture 
with other European countries) is an effort 
to meet the problem by using the graphite 
as the canning material for the fuel; it is 
thus replaced as the fuel elements are changed. 
Using enriched uranium in ceramic form in 
a semi-homogeneous system (which is capable 
of breeding) this reactor should, if it is 
successful, make it possible to achieve 
temperatures of over 1000 deg. Cent. in the 
heat cycle. 

If such a system, using a replaceable 
graphite moderator, cannot be evolved the 
alternative would be to use heavy water as a 
moderator so that radiation damage can be 
repaired or removed during circulation. 
At that stage it would probably be convenient 
to use steam instead of CO, as a coolant. 
American reactor development has generally 
been on the lines of water moderation and 
cooling. As they make their way towards 
higher temperatures in the heat cycle they 
will probably be forced to use steam cooling 
instead of water cooling. If this happens— 
and if British development takes the line 
suggested—the two streams of development, 
starting so far apart, will have flowed logic- 
ally together. 

Meanwhile, we are faced with the fact 
that if the present rate of technological 
progress in the nuclear field is to continue 
there appears to be little prospect that 
research and development costs will fall ; 
they are likely to remain at about 30 per cent 
of capital expenditure. 

For how long can the electricity industry 
justify this ? The rate of advance in the 
nuclear field was determined initially by 
effort which was part of, and was justified by, 
the defence programme. Remembering that 
the demand for electricity has a doubling 
period of ten years, that the total fuel 
requirements of the Generating Board 
(expressed as coal equivalent) are now 
54,000,000 tons per year and will rise to 
90,000,000 tons per year by 1970, and 
remembering that it is improbable that 
sufficient British mined coal would be 
available to meet the Board’s total fuel 
requirement by some date in the 1970s, it 
appears reasonable to aim at continuing 
the high rate of advance of nuclear tech- 
nology to the point where nuclear power 
breaks even in cost with conventional power ; 
we shall then have freedom to manoeuvre 
in a three-fuel economy. After that date, 
which is not remote, it is surely reasonable 
to think that research on reactor technology 
should be justified by savings which can be 
expected to arise from its industrial appli- 
cation. .It is interesting to speculate how 
much the downward trend in the cost of 
conventional power could be increased if it 
could attract as great a research and develop- 
ment effort as its nuclear rival. There is no 








* (This lecture does ‘not consider fast reactor development 
because it is felt that it is at present ancillary to the development 
of thermal reactors.) 
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suggestion that it should attract such expen- 
diture, but it is suggested that redeployment 
of research and development resources must 
be carefully considered, and that this con- 
sideration will probably demand a changed 
distribution in a few years’ time. 

It is possible that there is, to-day, a danger 
that the deployment of research effort can 
be distorted by development work directed 
to defence and paid for by defence funds. 
Although work in the defence field may be 
directed to a few major projects the ancillary 
work is widespread ; for instance, the 
development of nuclear weapons has 
demanded and fostered intensive and expen- 
sive research in ion exchange, solvent extrac- 
tion, fluorine chemistry, vacuum technology, 
the metallurgy of a wide range of metals, the 
development of high-speed digital com- 
puters and other things. All these develop- 
ments find industrial applications, so that 
the hothouse growth of technology in the 
defence field affects the rate of development 
in many industrial fields where application is 
possible. When this happens only in the 
limited time of a war the effect is beneficial ; 
when peace returns the injection of defence 
technology into industrial practice is a 
useful stimulus. But since 1946 conditions 
have been such that a wartime rate of 
development has continued in defence and 
its many ancillary fields, and one wonders 
whether the injection of these developments 
into the industrial field has not over-stimul- 
ated some industries in a way that makes it 
hard to live with them while diverting effort 
from others. To avoid this would be diffi- 
cult but, as the emphasis of defence develop- 
ment moves from one field to another (and, 
one hopes, is ultimately relaxed overall) it is 
possible and desirable to examine the rate 
of advance which has been induced and 
ensure that it is adjusted to what is economic- 
ally justifiable, and that it does not continue 
by pure habit artificially high. 


Modest Increase in the Road 


Programme 


AN increase in Government expenditure on 
roads in England and Wales from £65,000,000 
this year to £76,000,000 next year and £88,000,000 
in 1962-63 was announced in the House of 
Commons last week by Mr. Ernest Marples the 
Minister of Transport. In elaborating, Mr. 
Marples said that at present first priority was to 
be given to the five major projects announced by 
his predecessor (and delineated on previous 
occasions in this journal) which “* constitute the 
major through routes for road transport in 
England and Wales.” This year he went on, 
out of the £65,000,000 spent on roads £16,000,000 
was allocated to classified roads. The Govern- 
ment had decided that expenditure on classified 
roads (most of which would be spent in urban 
areas) should be fixed over the next five years at 
£150 million for England and Wales. 

Much of the increased resources to be devoted 
to the Road Programme therefore, would go on 
road schemes designed to relieve urban con- 
gestion Mr. Marples asserted. But it had also 
been decided to accelerate the rate of work on 
the five major projects, which were to be sub- 
stantially completed over the next five or six 
years and at least a start made with the Yorkshire 
Motorway in the same period. By the middle 
1960s, Mr. Marples assured the house, these 
Principal through routes would be second to 
none and would be fully adequate for the traffic 
for many years to come. The Government was 
well aware of the importance of roads and 
the severity of Britain’s traffic problems and 
the programme he had announced would be 
kept under continuing review. 
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Fluid Mechanics Laboratory 
Equipment 


By J. A. SANDOVER, Ph.D., B.Sc., A.M.I.C.E.* 


The three pieces of apparatus to be described are not completely novel, but each 
has certain features that may be of interest to students of fluid mechanics. 
The two smaller pieces of apparatus were manufactured in the Engineering 
department of University College, Swansea, and the writer wishes to thank 
Professor B. G. Neal for the facilities afforded to him and to thank the technical 


staff who have so ably constructed the equipment. 


The long channel was manu- 


factured to the writer's design by A. E. Hayter and Co., Ltd., of Portchester, 
who also propose to manufacture and market further specimens of the other 
two pieces of apparatus. 


60FT CHANNEL 
HIS channel—Fig. 1l—was constructed 
in an endeavour to study the phenomena 
of surge waves in open prismoidal channels. 
These waves are formed when the discharge 
into the channel is suddenly increased and 
the Severn “‘ Bore’ is an example in Nature 
where the tidal waters moving upstream are 
suddenly constricted as the river narrows 


effects led to serious flooding. The original 
part of the investigations was concerned 
only with the behaviour of surge waves in 
rectangular channels, but the work has 
been extended to the study of undular surge 
waves in prismoidal channels. This is not 


simply an extension of the previous investi- 
gation, as the motion can no longer be 
deemed two dimensional, and the problem, 





Fig. 1—Prismoidal channel (6Cft in length): adjusting the inclination of the sides 


appreciably about 9 miles below Gloucester. 
The shape of the longitudinal profile of 
these surges depends on the amount of the 
added discharge and if this is relatively 
small, the profile is undular, i.e. composed 
of a series of waves, Fig. 2 (a). The amplitude 
of these waves increases with the added 
discharge .until the first wave breaks, Fig. 
2 (6). Finally, the waves are lost in the 
turbulence caused by the breaking and the 


Fig. 2—{a), (b), (c)— 
Surge waves 


correspondingly, gains in complexity. 
The channel has the distinction that the 
sides can be set to any desired slope to the 
vertical, but it remains watertight. This is 
accomplished by hinging the sides to the 
bed frame with a series of large piano hinges 
and fitting behind the hinges thin sheet 
rubber which is also glued to the flat surfaces. 
As the side slope is increased, a gap is 
opened between the sides and the bed of 





(a) 


surge is steep fronted, the profile behind the 
front being effectively a straight line, Fig. 
z fe). 

The investigations have a practical applica- 
tion, since these waves can occur in any open 
channel and are also similar to the waves 
formed on a shallow beach. Further, the 
maximum depth of the surge as calculated 
by the classical theory is only correct for 
the steep fronted surge and takes no account 
of the added height to the wave crest. In 
one practical case, at least, ignoring these 


(b) (c) 


the channel and this is filled with plasticine 
to provide a continuous surface. In con- 
sequence, the experiments start with the 
sides at the maximum required slope, and 
as this is decreased the plasticine is squeezed 
out, allowing the excess to be scraped away. 
In addition, using screw jacks at the sup- 
ports, the channel can be set to any longi- 
tudinal slope within the limit 0 to 0.01. 

The outlet of the channel can be blocked 
with either an undershot sluice gate or a 
* Lecturer in Fluid Mechanics at University College, Swansea. 























Fig. 3 (a)—An undular surge wave in a rectangular channel 


horizontal overflow weir which controls the 
level of the water in the channel. The 
water is returned through floor channels to 
the sump, whence it is pumped to a constant 
head tank. The added influx of water is 
controlled by a manually-operated, rapid- 





action slide valve and measured using a 
mercury manometer. The design of a flared 
inlet required a considerable amount of pre- 
liminary investigation, to eliminate the for- 
mation of secondary waves. The rectangular 
cross section of the channel is 12in by 12in 
and the bed is of plate glass set in mastic 
on a steel channel section. The sides are of 


. 


“Perspex ’’ sheet screwed to and set in 
mastic on aluminium frames and will be 
artificially roughened later for a further 
series of experiments. 

The profiles of the surge waves are recorded 
electronically. The original depth gauges 
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Fig. 3 (b)—An undular surge wave in a prismoidal channel 


prismoidal channel differ considerably in 
detail from those obtained in a rectangular 
channel, since secondary effects are of con- 
siderable importance and these become more 
marked as the side slope is increased, Fig. 3. 
A considerable amount of work has still 
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used in the rectangular channel had to be 
modified so that the shape of the waves 
could be recorded and not merely the longi- 
tudinal profile. The velocity of the waves 
is also measured electrically and both sets 
of results are interpreted using a pen 
recorder.t The profiles of the waves in the 


+ Water Power, June, 1957, “An Experimental Wave Recorder.” 





Fig. 4 (Left}—Laminar flow table 


Fig. 5 (Above}—Diagram of flow directions on a laminar flow table 


to be accomplished on this project and it is 
hoped that the results will be published at a 
later date. 


LAMINAR FLOW TABLE 


At first sight this table, Fig. 4, appears 
to be merely an extension of the Hele-Shaw 
apparatus, but, in fact, it does comprise 





Fig. 6 (a)—A sink 


Fig. 6 (b)—-Two sinks of equal strength 
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Fig. 6(e)—Parallel flow superimposed on a sink and source of equa strength 


several novel features. The essential com- 
ponents of the table are two parallel, closely- 
spaced plane boundaries. The lower bound- 
ary is the upper surface of a “ Perspex ” 
sheet suitably braced and the upper boundary 
is the under surface of a sheet of plate glass. 
Water is supplied to an inlet tank, large 
enough to eliminate most of the turbulence, 
flows between the plates to the outlet tank, 
and is exhausted to waste. This completes 
the picture of a standard but horizontal 
Hele-Shaw apparatus, but without the 
dye injection system. However, a number of 
holes have been drilled and tapped in the 


BRASS CAPS 






/ 


““PERSPE X”’ 
SHEET 


BELL-MOUTHED INSERTS 


Fig. 7—Light and heavy, well fitting and badly fitting 
brass caps 


Perspex ” sheet; hollow bell-mouthed brass 
Inserts are screwed into these holes and 
plastic tubing fitted over the lower end of 
the inserts. At the other end of the tube is a 
brass “Y” junction. One side of the 
Junction is connected by plastic tubing to a 
tap and eventually to waste. Using this 
route, water can be removed from the flow 


between the two plates and the quantity 
measured using a beaker and graduated 
cylinder. By this method a series of “* Sinks ” 
are provided and, similarly, the inserts can 
be made into ‘Sources’ using the other 
branch of the “‘ Y” junction, which is fed 
from the main supply through another tap. 
Between this tap and junction is a second 
*“'yY ” junction, and on the tube connecting 
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Fig. 6(d)—A sink and source of equal strength 
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Fig. 6(f)—Parallel flow superimposed on a doublet 


the two junctions is a tube clip. The other 
arm of the second junction is connected 
through more tubing to a further tap, and 
when the tube clip is closed the water can 
be diverted from the source to this tap and 
the quantity measured. 

A line diagram, Fig. 5, shows this set up 
for one insert, of which there are twelve. 
Two of the inserts are placed as close 
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Fig. 8—Portable open channel, showing a hydraulic jump 
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together as possible and if one is used as a 
sink and the other as a source, the com- 
bination forms the classic “‘ Doublet.” 
This flow table can be used either as a 
Hele-Shaw apparatus to show the flow 
pattern round immersed sections, or various 
source and sink combinations can be oper- 
ated, or these flows combined with a parallel 
flow to demonstrate further flow patterns 
round immersed bodies. Some of these 


flow patterns are indicated in Fig. 6. The 
last of these shows a combined doublet 
and parallel flow, producing the flow pattern 
round a cylinder. It is hoped to extend the 
use of this apparatus in various ways; for 
example, using movable sinks and sources 
to produce flow patterns round relatively 





complex profiles. Line sources and sinks 
have been tried with moderate success. 

The upper surface of the “ Perspex ” 
sheet has been scribed with fine lines to 
form lin squares, the lower surface painted 
white, and when a light is placed underneath 
the ** Perspex ” sheet, the flow patterns show 
up very clearly and can be copied directly 
or photographed and copied at leisure. 
Large potassium permanganate crystals are 
used to indicate the flow patterns. The 
patterns, therefore, cannot be regarded as 
made up of equal stream functions, but they 
can be compared without any difficulty with 
the equivalent patterns obtained by one of 
the various plotting methods, such as 
graphical summation or conformal mapping. 
There has been close agreement between 
the plotted and recorded patterns in all 
cases. 

The table is relatively easy to use but a 
certain procedure has to be followed if the 
best results are to be obtained. Certain 
difficulties have to be overcome, such as the 
elimination of air bubbles and the adjustment 
of the relative strengths of the sinks and 
sources. With an instruction sheet, however, 
a student can conduct several very informa- 
tive experiments in one laboratory 
period. 

Two rather amusing side lines have been 
evolved when using the table, both demon- 
strating the validity of the Bernoulli’s 
equation. The glass sheet is removed and 
in the first experiment a table tennis ball is 
placed over a source. If the quantity of 
water is increased very slowly the ball will 
remain held in position by the reduced 
pressure engendered by the increase in 
velocity. If the ball is lightly touched, it 
will immediately rise to the top of the jet. 
For the second experiment, two brass caps 
are made to fit into the bell-mouthed inserts 
as shown in Fig. 7. One is a good fit, but 
only half the weight of the other, which 
does not fit so well. The heavy one is used 
first and is soon displaced by the jet, although 
the light, well-fitting cap will remain in 
place under a greatly increased head of water. 


16FT OPEN CHANNEL 

The reason that this channel, Fig. 8, is 
described when so many have been produced 
is its. simplicity of construction and light 
weight. In consequence, any part of it can 
readily be removed and two men can move 
it from one position to another when it is 
empty. 

The base is made up of two 3in by 2in 
mild steel angles joined by welding straps 
on the underside of the flanges. The bed 
and sides of the channel are of ‘* Perspex,” 
half jointed, and screwed and glued together. 
The bed is levelled on a mastic seating 
spread over the mild steel angles. The sides 
are supported at regular intervals by light- 
weight mild steel angles welded to the sides 


Fig. 9—The undular 
hydraulic jump 


of the base angles and held in position at 
the top by screwed tie-rods. The upstream 
section of the channel is 18in deep whilst 
downstream the depth is 9in. An underflow 
sluice gate is situated at the junction of the 
two depths and is scribed on one long edge 
so that the opening at the bottom end of 
the gate can be measured directly. At the 
outlet from the channel are slotted metal 
strips fixed to the ‘* Perspex” and either an 
undershot or overflow weir can slide in the 
slots. The weir is held in position by pressure 
screws and the opening is measured by the 
movement of the gate against a scale scribed 
on the fixed metal strip. Two large diameter 
finely threaded bolts with large knurled heads 
are screwed into tapped blocks welded to 
the upstream end of the base angles. By 
means of these bolts the channel can be 
tilted about the outlet end. Three points of 
support are usually provided under the base 
of the channel. Two spirit levels are fixed to 
the base angles, and set in position by filling 
the channel with water, manipulating the 
screws until the water depth is constant 
at all positions and then setting the spirit 
level bubbles to the centres of their runs. 
Water is supplied from a lin diameter 
pipe and a baffle of tightly packed 4in wire 
netting eliminates much of the excessive 
turbulence. 

The usual experiments can be carried out, 
the hydraulic jump, Fig. 8; the undular 
jump, Fig. 9; and the drowned jump. A 
further interesting experiment can be carried 
out with a broad crested weir, which, in- 
cidentally, can-be set in place or removed in 
a few seconds. The overflow weir downstream 
is adjusted so that the flow over the broad 
crested weir is apparently undisturbed. The 
depth of water is then steadily decreased by 
lowering the overflow weir and fourteen 
distinct flow regimes can be observed before 
the hydraulic jump below the weir has moved 
well downstream, Fig. 10. The determination 
of the flow profile of any one regime is a 
difficult undertaking. A second sluice gate 
has been fitted in the channel (not shown) 
as part of a _ student project to 
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Fig. 10—Flow regimes as the depth downstream of a 
broad crested weir is decreased 


investigate the attenuation of solitary waves. 

The stand pipes were constructed along the 
side of the channel to simplify the measure- 
ment of mean depths in the turbulent regions 
of a_ steep-fronted hydraulic jump, but 
wherever the flow is less turbulent the depths 
are read against scales scribed on the side 
of the channel. This method is equally as 
accurate as any point gauge measurement 
of the depth above and below the jump. An 


SARE 


alternative and more accurate but consider- | 


ably more involved method of depth measure- 
ment has been devised. This involves the 
measurement of the change in resistance 
between two closely spaced fine gauge metal 
wires as the water level varies. 
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Finally, a number of overflow weir gates 
have been constructed, i.e. rectangular, no 
end contractions; rectangular, with end 
contractions, 60 deg. ““V” notch, 90 deg. 
“Vv” notch and circular. An interesting 
comparison is then obtained between the 
coefficients of discharge, for these small 
weirs and larger, but similar, weirs which 
are part of the standard laboratory equip- 
ment. 

The laminar flow table and the short 


Ingot Buggy 


channel are both connected into the labora- 
tory water circulating system. The dis- 
charges from the small channel are measured 
as changes in depth, for a stated time period, 
in a calibrated circular tank. Whilst the 
long channel is used solely for research at 
the moment, it is hoped to add a simple 
wave-making device so that the senior 
students can make use of it in their practical 
work. The other two pieces of apparatus 
are already employed for this purpose. 


and Shuttle 


Car Scheme 


By R. B. LARKINSON, M.A. (Oxon.), A.M.I.E.E.* 


HREE years ago the management of 

the Port Talbot works of the Steel 
Company of Wales decided to increase its 
slab producing capacity. In order to do 
this a vertical edger was to be added to the 
existing slabbing mill, and other equipment 
was to be enlarged. The average weekly 
output of the slabbing mill was expected 
to go up by nearly 60 per cent, and in order 
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Fig. 1—Layout of hauling equipment 


that there should be sufficient quantity of 
ingots ready to feed the mill the number of 
soaking pits was to be increased ; then there 
was the problem of how to speed up the rate 
of transfer of ingots from the soaking pits 
to the mill. 

The existing method of feeding the mill was 
an ingot buggy running at 800ft per minute 





* The English Electric Company, Ltd. 





on a 10ft gauge track beside the soaking 
pits (Figs. | and 2). The buggy, which 
weighed 130 tons empty, had mounted on 
it four motors, which received their supply 
from eleven pick-up rails mounted alongside 
the track ; one of the motors was used for 
tilting from the vertical to the horizontal 
position a bucket into which the soaking pit 
cranes placed the ingots, another motor was 
for driving the rolls by means of which the 
ingot was transferred to the mill receiving 
tables, and the two remaining motors were 
used to drive the ingot car up and down the 
800ft of travel on the track. 

The supply on to the pick-up rails came 
from two generators whose excitation was 
provided by an exciter and a pattern exciter. 
On a control field of the latter there was 
voltage mixing of the reference and the reset 
(Fig. 3). The generator outputs could be 
switched on to different pick-up rails to feed 
the different motors for tilting, transferring 
and. traversing. The buggy was _ initially 
intended to work either as an automatic 
position control using photo-cells as posi- 
tion indicating devices, or under manual 
control. However, owing to difficulties of 


operation and maintenance the automatic 
position control was discarded and the buggy 
was operated manually. 

It can be seen from Fig. | that there was 
no possibility of installing another track on 
which another ingot buggy could run, and 


Fig. 2—Ingot buggy (right) and shuttle car (left) 
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Fig. 3—Buggy control 


feed the mill simultaneously with the first 
one, since the only approach to the mill was 
already taken up by the existing buggy 
track and the railway lines on which the 
ingots were brought to the soaking pits. 
Thus it was decided to have a shuttle car 
running at a speed of 1000ft per minute on 
the same track as the buggy. This shuttle 
car was to be able to carry two ingots and 
would be transferring these to the mill while 
the ingot buggy was receiving a further ingot 
into its bucket and tilting it to the horizontal 
position. Since the eleven pick-up rails 
and photo-cell equipment occupied most of 
the space alongside the track, the motive 
force for the shuttle car could not come 
from pick-up rails. So, following the 
practice current in some American steel 
works, it was decided to make the shuttle 
car rope-hauled. 


SHUTTLE CAR HAULING EQUIPMENT 


The layout of the hauling equipment is 
shown in Fig. 1, and consists of two 6ft 


diameter winches (Fig. 4), each having a 





Fig. 4—South end winch and motors 


total inertia of 33 tons foot squared, with 
their associated spooling gear, slack-rope 
switches and gearboxes at both ends of the 
track. The south end winch is shown in 
detail in Fig. 5. Round each winch is 
1000ft of 14in diameter cable—total weight 
1 ton, and each winch is driven by two 
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200 h.p. 460V mill-type motors through a 
52: 1 gearbox. 

The electrical power circuits for the south 
end winch are shown in Fig. 6, the north 
end winch being a duplicate. The motors 
are arranged in series sandwich with two 
460V generators, and provision is made also 
for two motor-one generator, and one motor- 
one generator operation (Fig. 7). The gene- 
rator fields are fed from control exciters 
which receive their excitation from push-pull 
magamps. 


TRANSFER OF INGOTS FROM BUGGY TO 
SHUTTLE CAR 


The loading of the shuttle car (Fig. 8) 
proceeds in the following manner ; the crane 
driver lowers an ingot into the buggy bucket, 
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Fig. @€—Shuttle car south end Ward-Leonard loop 


the operator tilts the bucket to a horizontal 
position and then operates the rolls of both 
shuttle car and ingot buggy simultaneously— 
the ingot being rolled on to the shuttle car. 
The buggy bucket is tilted back to the vertical 
position, receives an ingot, tilts to the hori- 
zontal position and the first ingot is rolled 
backwards towards the second until they are 
nose to tail and then by operating the two 
table rollers together the two ingots can be 
transferred to the shuttle car. 


MAIN REQUIREMENTS FOR SCHEME 


(1) There should be automatic position 
control of the shuttle car at twenty pit 
positions along the track and at the south 
end of the track (mill approach table). 

(2) There should be automatic position 
control of the ingot buggy at the same twenty- 
One positions using the existing speed control 
equipment. 

(3) The acceleration and deceleration times 
of the shuttle car should be twelve seonds. 

(4) The shuttle car should exert a pressure 
on the buggy and on the mill approach table 
when it is in contact with either (this was 
necessary in order to keep the shuttle car 
still when receiving or transferring ingots). 

(5) The operators should be able to 
simultaneously select positions for the ingot 
buggy on the other side of the shuttle 
car and vice versa without it resulting in a 
collision at speed. 

(6) The ropes should be kept taut all the 
time (i.e. there should be a definite minimum 
tension in the rope). 

(7) The positioning should be accurate to 
within 2ft over the 1000ft of travel. 

(8) The scheme should be interlocked 
so that : 

(a) The operator should not be able to 
work either the buggy tilt or the buggy 
transfer unless the shuttle car was in contact 
with it. 

(b) The shuttle car rolls should not work 
unless it was either at the buggy or at the mill 
(Fig. 9). 

CONTROL OF SHUTTLE CAR 


The idealised behaviour of the currents in 
the Ward-Leonard loops during a run are as 


Fig. 7—Shuttle car control 
board with changeover 
switches 
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shown in Fig. 10. Before moving off, the 
two ropes have to be kept taut with a 
minimum tension current. When movement 
is required, the Ward-Leonard loop con- 
trolling the appropriate winch must take 
twice full load current, and this current must 
drop to a value necessary to keep the car 
moving at full speed when this has been 
reached. When the car is the correct distance 
away from its stopping point, the other 
Ward-Leonard loop takes twice the full-load 
current until the car stops, the first loop only 
taking sufficient current to provide the 
minimum tension. 

It was decided that the best method of 
obtaining these characteristics was to have 
three feed-backs: (1) current control ; 
(2) current limit ; (3) voltage limit ; which 
would allow the characteristics to be obtained 
by : 
(a) Permanently feeding a small control 
signal into the magamps which, in combina- 
tion with the current control feedbacks, 
would give a minimum tension current in each 
Ward-Leonard loop. 

(b) Feeding a signal into the magamp 
which would be opposed by the current 
control and current limit feedback when the 
drive was accelerating, and by the voltage- 
limit circuit when the drive has reached top 
speed. 

(c) By changing over the signal to the 
magamp controlling the other Ward-Leonard 
loop when the decelerating position was 
reached. 

The signal (a) for each loop was obtained 
from a resistance network across a constant- 
voltage exciter (C.V.E.). The signal (6) was 
obtained from the difference of position 
error signal and a speed feedback signal from 
a tacho-generator, which gave the necessary 
changeover in (c). Since it was necessary 
that a large position error and a small 
position error gave the same acceleration 
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rates, a limit circuit has to be employed, and | 


the behaviour of the various inputs and 
feedback were as shown in Fig. 11. 


POSITION INDICATION DEVICES 


For detecting the position of the shuttle ~ 
car, the pick-up arm of a 331-way face-plate © 
rheostat connected across the C.V.E. is © 
driven from the south end winch through a ~ 


58 : 1 reduction gearbox. This gearbox has 
a backlash of less than thirty minutes on the 
output side. Thus, each step on the rheostat 
corresponds to 3-036ft of travel of the shuttle 
car. 

To detect the position of the ingot buggy 





there is a 3ft diameter small winch at the © 
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Fig. 8—Transferring ingots from buggy to shuttle car 


Fig. 9—Transferring ingots from shuttle car to mill receiving table 
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Fig. 10—Required behaviour of currents in the Ward- 
Leonard loops, during a run, north to south 


north end of the track (see Fig. 1), round 
which passes a 3in diameter rope. The rope 
is attached to the ingot buggy and is either 
pulled out by the buggy when it travels 
towards the mill, or is wound in by a small 
motor which drives the winch when the 
buggy travels away from the mill. From the 
winch through a 116: 1 gearbox are driven 
the arms of three other 331-way face-plate 
rheostats. The voltage on the arm of one 
gives an indication of the ingot buggy 
position. 
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Fig. 11—Behaviour of inputs and 
magamps. 
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Fig. 12—Position reference and indication rheostats 
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POSITION REFERENCE DEVICES 


The position reference voltages for the 
shuttle car are obtained from two face-plate 
rheostats connected as in Fig. 12. The 
rheostats RH82 and RH83 are mounted on 
the ingot buggy winch and have their arms 
driven from the winch through the same 
116 : 1 gearbox as RH79. The two rheostats 
RH77 and RH78, from which the ingot 
buggy position reference is obtained, are 
mounted at the south end. winch of the 
shuttle car, which drives their pick-up arms 
through a 58 : | gearbox. 

The position selector switches S101 to 
$121 are arranged as shown in the diagram, 
so that if two switches are depressed at the 
same time, the one which selects a shuttle 
car position nearer the mill (i.e. further from 
the buggy) is the one which is effective. Also 
this arrangement prevents all possibility of 
shorting out a portion of the rheostat. The 
combination of two face-plate rheostats for 
position reference sources provides that, if 
the ingot buggy is at pits 25 and 26, i.e. 
position of moving arms on RH82 and RH83 
as shown, and the selector $121 for the 
shuttle car is depressed, the effect will be the 
same as if the switch selecting pits 25-26 for 
the shuttle car has been depressed, and the 
shuttle car will come to a stop at the buggy. 
The position-reference rheostats for the 
buggy are similar except that the position- 
selection switches are facing the other way. 
The ganged rheostats RH80 and RH§81 
and RH85 and RH86 are manually adjustable 
to allow for stretch in the ropes. 


METHODS OF OBTAINING INPUTS 


The manner in which the correct input 
signals are obtained is illustrated in Fig. 7. 
The position error signal is impressed across 
wires | and 2; it is opposed by a signal of 
tacho-generator volts. The resultant is 
limited by the rectifier circuitry and then, 
according to the polarity of the resultant 
signal, it is fed into the magamp winding 
controlling either one Ward-Leonard loop or 
the other. In practice, two tacho-generators 
are used with arrangements for changing 
from the running to the standby if the 
running one is faulty, and for sounding an 
alarm if the standby is faulty. The resistance 
R90 across the wires | and 2 was provided 
so that there should be a path for the tacho- 
generator feedback if the position reference 
devices went open circuit. 

The rectifiers MR23 and MR24 are 
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germanium junction rectifiers requiring only 
a very low voltage to pass current in the 
forward direction. 


INGOT BUGGY CONTROL 


The Steel Company of Wales was asked to 
split the control field on each pattern exciter 
into two halves. The two main generators 
are used for feeding the tilting and transfer- 
ring motors and so it was necessary to provide 
a means of changing rapidly from one scheme 
to the other. This changeover is produced 
by two relays. In the de-energised position 
the connections are as in the original scheme. 
In the energised position the two halves of 
one field are connected in a resistance bridge 
across the output of an English Electric 
push-pull magamp, and the two halves of 
the other field are connected in a resistance 
bridge across another push-pull magamp and 
the feedbacks of the generator volts are fed 
into the appropriate magamps. 

The position error signal for the buggy is 
taken from the faceplate rheostats, fed into 
a limiting circuit, and then through the two 
magamp control windings, which are con- 
nected in series. The value of the gain for 
the voltage feedback loop and the setting 
of the limiting circuit to provide the correct 
stopping characteristic for the buggy had to be 
found by trial and error during commission- 
ing. 


INGOT BUGGY WINCH CONTROL 


The motor driving the winch is fed from a 
generator whose fields are fed from a push- 
pull magamp. There is a simple current 
control with two input signals to the mag- 
amp. One to provide a tension in the rope 
when the buggy is standing still, and the 
second to provide an even greater current 
when the buggy is moving. There is only 
one feedback which is proportional to current. 
Thus the generator volts adapt themselves 
to the value required to give the current 
demanded to keep the rope continually taut. 


OTHER CONTROLS FOR SHUTTLE CAR 


As well as providing an automatic control 
for the shuttle car there is provision for 
working it manually and for inching it along 
the track. The hand controller has .three 
speeds. The first two are obtained from a 


resistance network across the C.V.E., and 
the top speed signal is taken between the 
points A and B in Fig. 12, thereby decreasing 
the top speed value as the ingot buggy and 
together. 


shuttle car come When this 





Fig. 13—Television receivers and position selector switches in operator’s pulpit 
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Fig. 14—Analogue computer responses 


happens the first two speeds are decreased 
by a fixed amount also. The hand signal 
is fed into the two wires | and 2 via a suit- 
able changeover switch when manual control 
is required. When inching of the shuttle 
car is required the minimum tension signal 
into the magamp controlling the appropriate 
Ward-Leonard loop is increased so that 
there is an out-of-balance in the tensions 
and the shuttle car moves slowly in either 
one direction or the other. 

The local winch control, which uses the 
same magamp winding, comes from pistol- 
grip switches mounted near each winch. 
By means of these switches signals of either 
polarity can be fed into the magamps con- 
trolling their respective winches so that the 
winch will either wind in or pay out the rope. 
At the same time a lower voltage limit is 
applied, and in consequence the ‘winch 
rotates at 10 per cent full speed. This 
control is used when the ropes on the winches 
have to be changed. 

In order to assist the operator sixteen 
television cameras are mounted opposite the 
soaking pits and sixteen receivers are 
arranged in a circle just above the operator’s 
eye-level in the pulpit. (Fig. 13). These 
provide a continuous picture of the track 
and enable the operator to see that the 
control which causes the shuttle car to press 
up against the buggy is working satisfactorily. 
Also mounted in the pulpit are two selsyn 
receivers with concentric spindles for the 
indicating arms. These indicate on a 
circular scale the positions of the buggy and 
car on the track. The selsyn transmitters 
are driven from the winches. 

When the car and buggy are together the 
potential between points A and B on Fig. 12 
is zero and thus proximity is detected by a 
moving-coil relay connecied between these 
two points. The relay sends a signal to the 
magnetic amplifier controlling the north 
end winch, which consequently pulls the 
shuttle car into the buggy. Similarly when 
the car is at the mill the potential between 
points C and D in Fig. 12 is zero, and a 
moving-coil relay connected between them 
drops off and the south end winch receives 
a signal pulling the shuttle car firmly up to 
the mill. 

ANALOGUE COMPUTER STUDY 

When the initial design was made for the 
scheme an analogue was drawn up which 
was then put on an analogue computer. As 
this preliminary scheme was found to be 
unsatisfactory it was modified, and the 
altered analogue was studied and found to 
give the required results. Some traces taken 
from the analogue study are shown on Fig. 14. 
The main point of interest is the effect of 
small changes in the tacho-generator feedback. 


Radio-Frequency Liner for Particle 
Accelerator 


Our illustration shows the radio-frequency 
liner that will be installed in the injector- 
accelerator system of ‘* Nimrod,” the proton 
synchrotron which is being built at the Ruther- 
ford High-Energy Laboratory of the National 
Institute for Research in Nuclear Science, 
Harwell. 

The liner forms part of the linear accelerator 
that provides the initial acceleration of the 
protons, from the 600kV electrostatic source, to 
an energy level of 15 MeV. At this energy the 
protons are injected into the proton synchrotron 
proper—a hollow toroidal cavity providing an 
orbital path of mean diameter 150ft for the 
particles. An r.f. accelerating cavity gives the 
particles an energy gain of about 7 keV in each 
orbit and the particles are kept at the correct 
orbital radius by a magnetic field of increasing 
intensity to match the energy gain. After 
completing about 10° orbits the protons attain 
their maximum energy of 7 GeV. The whole 
process takes place in a vacuum of 10-* mm Hg. 

The liner of the injector system is a circular 
cylinder of copper, }in thick 44ft long and 
5ft 7in diameter. The liner has to carry a number 
of drift tube assemblies, along its axis, for focus- 
ing the particles. The weight of these drift tube 
assemblies and that of the liner itself are trans- 
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ferred through the walls of the tube to the liner 
supports through a series of longerons and cast 
stainless steel rings which reinforce the outside of 
the liner tube. Four feet attached to the vacuum 
vessel baseplate, support the liner, the design of 
the feet being such that the liner is free to expand 
without distortion. 

The whole internal surface of the liner has to 
be as smooth and as continuous as possible. 
To enable adjustments to be made during 
commissioning and running, certain areas of the 
surface are made flexible. These areas are in the 
form of two strips running the full length of the 
liner and are known as flatteners ; they will be 
adjusted by hand in the early stages of com- 
missioning. There are also small areas known as 
tuners which, during operation, are moved 
automatically by a servo mechanism, to counter- 
act any change in volume due to temperature 
variations, &c. A series of slots are cut in the 
circumferential surface of the liner, to enable the 
internal volume to be evacuated. 

Access to the liner for installation of the drift 
tube assemblies is given by two hatches. To 
maintain a continuous electrical path between 
the surface of the hatch covers and the liner, 
silver-plated springs are compressed between the 
mating edges. 

During operation S5kW of heat will be dissipated 
in the liner and, as it is necessary to maintain the 
liner at 20 deg. Cent. +1 deg., cooling is provided 
in the form of oval section pipes running longi- 
tudinally along the outside surface, the pipes are 
fed alternately from opposite ends, thereby 
maintaining an overall mean temperature. 

The liner tube was fabricated from high- 
conductivity copper sheet, by manual argon arc 
welding with a current of about 320A and a 
‘** Borofil”’ filler rod developed by Imperial 
Chemical Industries, Ltd. the boron content of 
about 0-1 per cent in the filler rod, acts as a 
de-oxidiser and the resulting weld is stated to be 
mechanically and electrically equal to the parent 
metal. 

Unusual accuracy was required in the manu- 
facture of the liner. It was fabricated to within 
+0-015in of its diameter and within --tin of its 
overall length. Throughout its fabrication 
alignment checks were made optically, by training 
a telescope on targets along the axis of the liner. 
Fabrication was carried out in special jigs in a 
temperature-controlled shop to minimise dis- 
tortion. A mouldable canvas wrap impregnated 
on both sides was used inside the liner to exclude 
swarf or other foreign matter during fabrication. 





Radio-frequency liner for the injector of the proton synchrotron ‘‘ Nimrod ”’ which is being built at the 
Rutherford High Energy Laboratory—Harwell 
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Better Plating on Die Castings 


Zinc alloy die castings have become ever 
more widely used for many kinds of in- 
tricate small parts, and where these serve 
as embellishments they are nearly always 
chromium plated. Much of the eyecatching 
trim on modern automobiles is made from 
zinc alloy die castings, the durability and 
appearance of which is enhanced by the 
electrodeposition of a strong coating of pure 
nickel which is flashed over with a shining 
chromium finish. Sometimes the die casting 
is first coated with a layer of copper, which 
is easily polished, then nickel and finally 
chromium. The nickel undercoat may be 
either plain nickel or “ duplex nickel,’ and 
the very thin final coat of chromium may be 
normal or of the so-called “ crack-free 
chromium.” 

For some time the die-casting industry has 
been concerned at the criticism that the 
electroplated finishes, on the die-castings 
used for many components of mass-produced 
motor-cars, all too soon crack or blister 
when exposed to the polluted atmospheres 
of modern industrial cities. The bright parts, 
which are at first regarded with pride by 
the owner and as an attraction in the eyes 
of the vehicle stylist, may thus become 
permanently disfigured and a source of 
regret and annoyance to all concerned. 


CO-OPERATION ON PLATED FINISHES 


The Council of the British Non-Ferrous 
Metals Research Association has a com- 
mittee on Chemical and Electrochemical 
Finishes, and among the sections into which 
the B.N.F.M.R.A. technical staff are grouped 
are two, “ Corrosion ” and “ Electro-deposi- 
tion,” which are well established and able 
to help industries to produce better plating 
of die castings. Similarly, the Zinc Develop- 
ment Association has long studied the die- 
casting process and the finishing of die 
castings. It was therefore an admirable piece 
of co-operation when these two organisations 
recently arranged a meeting to provide an 
opportunity for drawing the attention of 
buyers and designers, particularly in the 
motor industry, to plated finishes with better 
durability, which are being developed for 
zinc alloy die castings. 


CONFERENCE IN BIRMINGHAM 


The meeting took the form of an after- 
noon “symposium,” in the Edgbaston 
Botanical Gardens, Birmingham, on June 
29, 1960, and it was attended by some 200 
people. The chairman was Mr. R. J. Brown, 
Chief Materials Engineer of the British 
Motor Corporation. Dr. J. Edwards, Head 
of the Electrodeposition Section of the 
B.N.F.M.R.A. laboratories, introduced the 
subject ; he was followed by Mr. Lodder, 
of the Imperial Smelting Corporation, Ltd. 
These two gentlemen had recently travelled 
together in visiting seven electroplating 
plants in the U.S.A. and they had attended 
a symposium in Detroit. 


The quality of electroplating on zinc alloy 
die castings seems to have reached a deplor- 
ably low ebb in 1957. Meanwhile, long-time 
corrosion resistance investigations of various 
systems of plating have been proceeding at 
the Batelle Memorial Institute in U.S.A. 
and at the B.N.F.M.R.A. laboratories in 
Euston Street, London. Recently the 
B.N.F.M.R.A. has published two booklets 
which will be of very real value to electro- 
platers and to the users of electroplated die 
castings. 

(1) In January, 1960, they issued develop- 
ment report No. 62. “ Better Plating on 
Die Castings” ; an eighteen page booklet 
from which with their kind permission we 
here reproduce Figs. 1, 2, and 3. 
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NICKEL THICKNESS — THOUSANDTHS OF AN INCH 


Fig. 1—Nickel thickness y. durability 


(2) In June, 1960, they issued development 
report No. 64. “An Atlas of Process 
Defects,’’ which clearly illustrates, at about 
x8 magnification, in its fourteen pages the 
causes and remedies for the defects which 
frequently result in rejects in plating zinc 
alloy die castings. One is thus shown the 
surface appearance of the defects as one 
might study them with the aid of a small 
hand lens. Three types of blistering, five 
types of pitting and several other defects 
are included. 

Only a well-established laboratory, such 
as that of the B.N.F.M.R.A. could thus 
authoritatively classify the defects because 
some of them have only been defined after 
careful sectioning and microscopic examina- 
tion. This ‘ Atlas” only illustrates the 
defects arising during the plating process, 
not those which may develop in subsequent 
service. 

A small exhibition had been arranged 
for the benefit of those attending the sym- 
posium in order to show examples of die 
castings after testing, and to draw atten- 
tion to two instruments, which have been 
developed and made available for the 
commercial testing of the thickness of 
nickel coatings and of chromium finishes, 
deposited on any shape of die casting. 

It will be recalled that British Standard 
1224: 1953, “ Electroplated Coatings of 
Nickel and Chromium,” covered coatings 
of nickel and chromium on steel, copper, 
copper alloy and zinc alloy. It gave limits 
of finish, thickness and adhesion and specified 
a salt spray test. Recently this specification 


has been revised and in its 1959 issue the 
original 0-0006in minimum thickness of 
nickel, required by B.S. 1224, has been 
raised to 0-00lin. Oddly enough that is 
exactly the recommendation made by the 
present author in writing about the process 
of heavy nickel plating below chromium, 
when that process was introduced to this 
country as a novelty thirty-four years ago. 


CONTROL TESTS 


Originally developed some three or four 
years ago as a laboratory instrument for 
determining the thickness of electroplated 
coatings, the B.N.F. plating gauge has 
recently been substantially modified and 
redesigned to make it a robust, routine 
inspection tool for measuring the thickness 
of nickel plate on steel, brass or zinc alloy 
die castings. For this purpose it is rapid and 
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Fig. 2—Optimum temperatures and current densities 
for crack-free plating 


has the great advantage that it is completely 
non-destructive. Life tests have demonstrated 
that at least 100,000 readings can be made 
before replacement of the probe tip has 
to be considered. The positive spring- 
loading of the probe makes it insensitive 


to vibration from nearby machinery. The | 


instrument functions on the basis of the 
thermo-electric properties of the junction 
formed between the electrodeposited layer 
of metal and the metal object on to which 


it is plated. After standardising on the type — 
of nickel deposit under examination an | 


accuracy of -+-0-000lin is realised. 


The second control test instrument, which | 


was shown at the symposium, was a new 
one developed for measuring the extremely 
thin final coatings of chromium. It is called 
the B.N.F. coulometric meter and unlike 
the above gauge used for nickel, it is destruc- 
tive of the coating, removing the deposit 
electrolytically from an area of about jin 
in diameter. In addition to determining 
chromium, this meter can be applied to 
many other kinds of electro-deposited coat- 
ings. 


THE ORIGIN OF BLISTERING 
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of the die casting or from corrosion occurring 
from the outside of the plating. It is therefore 
quite a step forward that the researches of 
the B.N.F.M.R.A. have enabled this point 
to be cleared up. They have shown con- 
clusively that this unwanted blistering is a 
corrosion phenomena arising from the attack 
of polluted atmospheres on the nickel/ 
chromium plating. Better resistance to this 
corrosion can be achieved by increasing the 
thickness of the flash of chromium which 
is applied on top of the nickel, but there 
have been practical difficulties. When one 
increases the thickness of the chromium 
above about 20 millionths of an inch the 
deposit tends to crack badly ; it therefore 
exposes the nickel to corrosion at the cracks 
instead of protecting it as was intended. 
Improved plating techniques have permitted 
the chromium thickness to be increased by a 
factor of three or more without the develop- 
ment of serious cracking. Thin as these 
improved coatings of chromium are they 
do confer a useful additional measure of 
resistance to atmospheric corrosion. 

It seems clear that these thicker coatings 
of chromium will only be obtained at the 
cost of longer times in the plating bath or 
increased current density. These mean 
extra cost and one wonders whether the 
money were not better spent in thickening 
the robust undercoating of nickel. The 
users of electroplated die castings should 
remember the way in which particles of 
dirt resting on a surface accelerate corrosion. 
This well-known fact explains why the 
handle to the door used by the driver of a 
motor-car is almost always less corroded 
than the other handles. The more frequent 
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handling rubs off the particles of dirt which 
Otherwise rest on the surface and hold the 
corrosive .atmospheric moisture in contact 
with the metal thus facilitating electrolytic 
corrosion. Moisture is held on dirty surfaces 
longer than on clean ones so that is why 
rubbing down a wet car minimises corrosion. 

A study of Fig. 3 shows that the corrosion 
blisters are fewer with thicker coatings of 
nickel, but they are very much reduced if 
the thick undercoating of nickel is coated 
with thicker chromium finishes than have 
been used up till now in commercial practice. 
This work justifies serious attention by 
manufacturers, designers and users of zinc 
alloy die castings. 


Bright Parts 


When attending the symposium in Bir- 
mingham on “ Plating with Better Dur- 
ability > the writer was reminded that he 
had himself visited American electroplating 
plants in 1926, and written an account of 
what he saw.* It should be recalled that 
before 1914 the bright parts of motor cars 
and especially of bicycles were often plated 
with a thick coating of nickel but it soon 
became dull, “ fogged” as it was called, 
and therefore it was protected with a messy 
film of vaseline and was periodically cleaned 
with an abrasive metal polish. That it 
usually remained rust-free for many years 
was probably due to the fact that it was 
initially thick enough to withstand the 
repeated abrasion of polishing, the use of a 
film of vaseline and to the fact that in those 
days the owners of motor-cars and bicycles 
were so proud of their relatively rare poss- 
essions that they took pleasure in caring 
for them. 

That gives one a clue as to why so many 
complaints are heard about the generally 
poor quality of chromium plating nowadays. 
In the first decade of this century, when the 
motor-car was a comparative rarity, one 
saw it wiped down after every day’s work, 
as ostlers formerly wiped down their horses. 
It was then housed for the night under a 
dust sheet in a solidly built garage, which 
was regularly provided with an inspection 
pit. The chances of corrosion due to atmos- 
pherically polluted urban atmospheres were 
therefore minimised. Moreover, the amount 
of fuel consumed in this country was less 
and the sulphur in the atmosphere as a 
consequence less notable as a cause of 
increased electrolytic corrosion by atmos- 
pherically polluted moisture resting on the 
bright parts. 

In contrast to that the present-day owners 
of motor cars and bicycles are generally less 
proud of them and they leave their vehicles 
parked in the open urban atmospheres for 
most of their lives. From the corrosionist’s 
point of view, therefore, the bright parts 
of present-day cars are much more attacked 
by corrosives, and their built-in resistance 
to corrosion must in the future be greater 
than it has been in the past. 

Re-reading an article which the present 
writer wrote on this subject in 19277 one 
notes that his car then had a solid nickel- 
silver radiator shell ; absolutely rust-proof 
it is true, but it stained brown in the atmos- 
phere of an industrial town and then re- 
quired cleaning with metal polish. At that 
time nearly all American cars had steel 
pressings for this part, electroplated with 
nickel, the thickness of which varied approxi- 
mately in proportion to the general cost of 
the car. The brightly shining bumpers of 
modern cars are such a regular feature that 
it seemed odd to be reminded that they 
were not fitted as standard in 1927, and that 
they were then called “ buffers,” as may be 
seen from the following quotation from the 
writer’s article: 

**In conclusion a word or two about 
another component of the motor car. 
Buffers will soon be standardised on most 
of our British-made cars, and they should 
not be allowed to be unsightly masses of 
rust. Owing to the fact that spring steel is 
regarded as essential for these devices, the 
homogeneous non-staining austenitic steels 
are not likely to be used here, even if their 
cost will decrease as they are made in greater 
quantities. 





*** American Practice in Nickel Plating with especial reference 
to Automobile Parts,’’ by T. Henry Turner, The Metal Industry, 
March 4, 11, 18, 1927. 

+ ‘* Why Spend Time Polishing ?’’ by T. Henry Turner, The 
Autocar, March 11, 1927, pages 370-1. 
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“*In some factories buffers are produced 
by mass-production methods from carbon 
spring-steel bars, the polished surfaces of 
which are heavily nickel-plated. The resist- 
ance of this plating to corrosion is con- 
stantly checked by salt spray tests, and 
buffers of the better qualities are sold with 
a guarantee against rusting. That system 
should be universal, for, although absolutely 
rust-resistant nickel-plating is commercially 
possible, the buffers fitted to my own car 
have already rusted abominably, although 
fitted only two or three months ago. 

“From the metallurgical point of view, 
permanently bright metal parts for motor- 
cars are now a definite possibility. The 
ever-growing army of owner-drivers who 
personally look after the welfare of their 
cars, but who detest metal polishing, will 
make them a commercial reality in due 
course.” 

About the time that the writer penned that 
article he sent the bumpers from his car 
to be replated, by the old-established firm of 
W. Canning and Co., Ltd., Birmingham, 
according to the practice he had reported 
seeing in the U.S.A. So far as is known 
those were the first motor-car bumpers to 
be plated in Great Britain with a heavy 
coating of nickel and a flash of chromium. 
They were still entirely free from corrosion 
when he sold the car some three years later. 

From the car owner’s point of view it is 
worthwhile to spend money initially on 
really thick undercoatings of nickel for all 
chromium finished parts. Chromium shines 
brightly but it is hard and relatively brittle, 
often pitted and full of cracks. Nickel is as 
strong and tough as mild steel, withstands 
impacts from stones, and when it corrodes 
in the atmosphere it does so relatively 
slowly and its corrosion product is less 
disfiguring than the reddish rust of steel. 
So although nickel “‘ Fogs” it is a very 
fine coating for steel and if flashed with 
chromium it will not fog. 

We are all interested in bright parts, 
whether for scientific instruments or musical 
instruments, house or carriage furniture, or 
for motor-car trim. We should therefore 
be clear in our minds what are the essentials 
for the designer, the purchasing department 
specification, and for the proving depart- 
ment for compliance with the specification. 

First, electroplating is far from being the 
only way to produce bright parts. Thirty- 
three years ago the writer was driven through 
Sheffield, by Dr. W. H. Hatfield, in a car 
in which all such bright parts were made 
from rustless ‘‘ Staybrite”’ steel. Some 
present-day cars use bright anodised alum- 
inium ; that is relatively soft and vulnerable 
but it never corrodes as unaesthetically as 
does mild steel. 

Secondly, electroplating is convenient for 
many odd shapes in steel and die castings, 
and it can be an excellent corrosion-resistant 
coating. It will be first class if the nickel 
undercoating is not less than 0-025mm. 
(0-O00lin) thick as the writer recommended 
in 1927. That thickness may be regarded as 
an honest engineering job, of real benefit 
to the user. Coating thicknesses of only 
0-000lin, about a tenth of the thickness 
of tissue paper, give the purchaser a false 
appearance of genuine merit and soon 
become a source of annoyance to the user 
and of disrepute to the maker. 


Symposium on the Determination of 
Gases in Metals 
Further progress in nuclear and electronic 


engineering has come to depend on the 
controlled immaculate purity of certain 








238 


MAINLY METALLURGY (Continued) 


Aug. 5, 19690 THE ENGINEER 





materials, which are themselves used in 
relatively small quantities. Almost overnight 
the perfection of methods of analysis of 
remarkably minute quantities of gases in 
metals has become essential. 

Recently a joint meeting on “ The Deter- 
mination of Gases in Metals ’’ was organised 
by the Society for Analytical Chemistry in 
conjunction with the Iron and Steel Institute 
and the Institute of Metals. The chairman 
of the enthusiastic committee, which over 
a year had worked to organise this first 
symposium and joint meeting, was H. A. 
Sloman, M.A., F.R.I.C., F.I.M., of the 
Metallurgy Division of the National Physical 
Laboratory. He was also in the chair for the 
symposium at which there were people 
trained as analytical chemists, pure analysts, 
metallurgical chemists ; as well as the new 
wizards of electronics, irradiation count 
analysts, and physicists who estimate com- 
position on the basis of resistivity measure- 
ments. Such a gathering could never have 
been held in the past for many of these now 
essential techniques were absolutely unknown 
a decade ago. 

The four sessions of the symposium were 
held in Denison House, 296, Vauxhall 
Bridge Road, London, S.W.1 on May 3 
and 4, 1960. Over 300 people attended, a 
good number of them coming from overseas, 
and they heard the presentation and dis- 
cussion of fourteen papers. These will now 
be edited and published by the Iron and 
Steel Institute, who plan to prepare a bound 
volume of the proceedings of the meeting ; 
it will contain all the papers presented, 
together with a full report of the discussions 
at the meeting. 

Before one uses any method of analysis 
it is essential that the sample submitted be 
representative of what one wishes to study. 
It was therefore appropriate that the first 
paper was on the subject of the sampling 
of liquid metals. Some engineers have 
knowledge of the difficulties of sampling 
high-pressure steam, for this has recently 
been the subject of standardisation, and they 
will therefore appreciate the difficulties of 
sampling much hotter molten metals, fumes 
from which may be poisonous. 

Three of the papers were planned as 
reviews : ‘‘ The Determination of Oxygen 
in metals : A Review,” by W. T. Elwell, of 
I.C.I., Ltd., Metals Division ; ‘‘ The Deter- 
mination of Nitrogen in Metals : A Review,” 
by Dr. J. D. Hobson, of Hadfields, Ltd., 
and “ The Determination of Hydrogen in 
Metals : A Review,” by R. Eborall, of the 
B.N.F.M.R.A. 


NEW TECHNIQUES OF ANALYSIS 


The other papers came from far and wide 
and dealt with the following novel techniques 
for the determination of gases in metals, 
thus : 

(1) Vacuum Fusion Methods.—‘* The De- 
termination of Gases in Metals by Vacuum 
Fusion,” by Mr. J. E. Still, of The General 
Electric Company, Ltd. ; ‘“*‘ The Determina- 
tion of Gases in Metals by the Semi-Micro 
Vacuum-Fusion Technique,” by Mr. A. 
Parker, of the U.K. Atomic Energy Auth- 
ority and “‘ A Gas Measurement System for 
Vacuum-Fusion Equipment Yielding Both 
High Precision and Wide Range,” by A. 
Bacon, of the Armament Research and 
Development Establishment, the War Office. 


(2) Carrier-Gas Methods.—‘‘ An Assess- 
ment of Carrier-Gas Methods for the 
Determination of Gases in Metals with 
particular reference to Steels,’ by Mr. 
C. E. A. Shanahan, of Richard Thomas and 
Baldwins, Ltd., and “‘ An Improved Carrier- 
Gas Technique for the Determination of 
Hydrogen in Steel,” by Mr. F. R. Coe and 
Mr. N. Jenkins, of the British Welding 
Research Association. 

(3) Emission Spectrometric Methods.— 
““ Emission Spectrometric Determination of 
Oxygen, Hydrogen, and Nitrogen in Metals,” 
by Professor V. A. Fassel, of Iowa State 
College, U.S.A., and ‘ X-Ray Emission 
Analysis and the Determination of Gases in 
Metals,” by Mr. T. Mulvey, of A.E.I., Ltd. 

(4) Activation Analysis Methods.—‘* The 
Determination of Oxygen in Beryllium by 
Activation Analysis,” by Mr. R. F. Coleman, 
of the U.K. Atomic Energy Authority. 

(5) Internal Friction Methods.—‘ Applica- 
tion of Internal Friction Measurements to 
the Study of Gases in Metals,” by Dr. 
G. M. Leak, of the British [ron and Steel 
Research Association. 

(6) Isotope-Dilution Method.—* The De- 
termination of Oxygen and Nitrogen in 
Iron and Steel by an _ Isotope-Dilution 
Method,” by M. L. Pearce and C. R. 
Masson, of the National Research Council’s 
Atlantic Regional Laboratory, Canada. 

Grouping the papers as above directs 
attention to half-a-dozen novel techniques. 
Mention should also be made of two other 
papers, “‘ The Determination of Nitrides in 
Metals,’ by Dr. H. F. Beeghly, of the Jones 
and Laughlin Steel Corporation, and “ The 
Determination of Hydrogen in Cast Iron,” 
by Mr. J. V. Dawson and Mr. L. W. L. 
Smith, of the British Cast Iron Research 
Association. The discussions which followed 
the presentation of all these highly technical 
papers were long and lively. Those who are 
now intensely studying the newly essential 
fields of analysis clearly find them to be 
exciting. 


Ultra High Strength Steels 


The extremely strong alloy steel, formerly 
described as ‘‘ FOX 769,’’ has been in com- 
mercial production and known to give 
100 tons per square inch tensile strength. Its 
name has now been changed to “* HST 100,” 
because it has been taken as the basis of a 
new series of steels. Its makers, the old- 
established firm of Samuel Fox and Co. were 
recently in the news as being about to spend 
£2,000,000 in expanding their capacity for 
producing stainless steel. 

By relatively small changes in the chemical 
composition of “HST 100,” but without 
increasing the carbon content, there have 
been added two entirely new steels ‘“ HST 
120” and “ HST 140” ; the numbers indi- 
cating the high-tensile strength in tons per 
square inch at room temperature. The 
carbon content of “‘HST 120” has been 
reduced to 0-30 per cent. Both of these new 
steels can be hardened in either air or in oil, 
depending on mass. 

The curves in Fig. 1 show how these three 
steels behave on tempering. It will be noted 
that whereas “* HST 100 ” softens, as is usual 
with steels, when heated to a red heat, the 
two new steels ‘‘ HST 120” and *“* HST 140” 
actually increase in hardness. They only 
begin to soften at temperatures above 550 deg. 
Cent. and at 650 deg. Cent. are still appreci- 
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Fig. 1—The tempering characteristics of HST steels 


ably harder than their basis steel “‘ HST 100.” 

The curves in Fig. 2 show how the ultra 
high-tensile strengths of these steels at room 
temperature fall off steadily until a red heat. 
Above 500 deg. Cent. they fall off more 
rapidly, as would be expected, but at 600 deg. 
Cent. the new steel ‘“‘ HST 140 ” still appears 
to be some 10 tons per square inch stronger 
than the basis steel from which it has been 
developed. 

With the heat-treatment used for these 
tests, room-temperature tensile strengths of 
98, 115 and 137 tons per square inch were 
recorded for these three steels, still with good 
ductility. Where on the top curve in Fig. 2 
steel ““ HST 140 ” is shown with 137 tons per 
square inch tensile strength, it still had 
13 per cent elongation and 41 per cent 
reduction in area. Adjusting the heat- 
treatment to achieve still higher tensile 
strengths will entail some loss of this remark- 
ably good ductility. 

The new series of ‘““ HST” steels can be 
produced in the form of billets, blooms, and 
slabs for forging and re-rolling, and in bars 
for forgings or machining. Thin sheets are 
not yet available in all three qualities, but 
experiments are taking place to produce 
sheets from them down to 0-064in thick- 
ness. All of these steels should be of especial 
interest to designers of those aircraft and 
rocket components which are exposed to 
high temperatures, and the steels may also 
be excellent for use as hot dies. 
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Fig. 2—The tensile properties of HST steels 
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Letters to the Editor 


DOCK AND HARBOUR 
ENGINEERING 


Sir,—The review of Volume 2 of Dock and 
Harbour Engineering (Design of Harbours) in 
THE ENGINEER of June 24, 1960, calls for 
comment from us in view of a series of 
statements which are not only misleading to 
potential purchasers of the book but also, by 
implication, question quite unjustly the 
technical competence of the author. 

The scope of Dock and Harbour Engineering 
is extremely comprehensive and_ entails 
segregating certain broad aspects for detailed 
treatment in one or other of the four volumes, 
but this does not preclude the passing 
mention of any particular topic where it 
naturally arises. In such cases of an inci- 
dental mention, the author has usually been 
careful to indicate, by cross-reference, where 
the full treatment is to be found. Your 
reviewer, however, seems quite unaware of 
the need and utility of such an arrangement, 
even though a list of chapters comprising the 
complete work is prefixed to each volume, 
and the layout of the four volumes is clearly 
summarised in the author’s preface. 

Your reviewer says, for example, without 
qualification, that the author fails to em- 
phasise the importance of dredging technique. 
If he had read the paragraphs on dredging on 
page 260 of this volume (in connection with 
entrance channels) in their proper light, he 
would realise that Mr. Cornick is fully aware 
of the vital part that dredging must play, 
and that after outlining its application here 
the author refers the reader to Volume 3 
(Buildings and Equipment) where the detailed 
treatment of dredging is to be found—it being 
rightly considered that a full treatment 
belongs to the equipment—and maintenance 
of harbours rather than to their design. 

Again, your reviewer maintains that the 
treatment given to piling is limited to 
theoretical discussion and empirical methods 
of calculation. Are not these the very aspects 
of the subject that ought to be discussed in a 
volume dealing with Design? The detailed 
construction and forms of modern piles, 
together with the practice of pile-driving, are 
reserved for full consideration in Volume 4 
(Construction), as should be clear from the 
cross-references on pages 179 and 195— 
these, again, your reviewer appears to have 
entirely overlooked. Thus, what appears to 
be his main contention—namely that the 
author should have eschewed theory in order 
to leave more room for descriptions of 
practical forms of construction—is, in some 
important instances, answered quite simply : 
such treatment is actually given elsewhere in 
the combined work. In general, one feels 
that had your reviewer studied the arrange- 
ment of the chapters more attentively before 
putting pen to paper, he might have under- 
Stood the reasons for these apparent 
Omissions, and might have given your readers 
4 more balanced assessment of this * great 
work,” as he does not hesitate to call it in his 
Opening paragraph. 





Two other points should be referred to. 
Your reviewer states that tidal model 
experiments do not receive the prominence 
they deserve, although he had already 
admitted that a complete theoretical dis- 
cussion would be impossible in a descriptive 
textbook. We would point out that on page 
27 an outline of the principles of these experi- 
ments has been given, and the reader has only 
to consult the index to find a number of 
actual instances of the use of tidal models, 
which are dealt with at some length, including 
those in connection with the estuaries of the 
Mersey, Dee, Seine, and Thames ; while in 
the bibliography to Chapter 8 there is a full list 
of references to original publications covering 
various aspects of this subject. 

Your reviewer also complains of a lack of 
critical commentary on harbour works of 
** doubtful effectiveness.” This point would 
be easier to answer if he had named specific 
instances. We may, however, refer him to the 
very full discussion in Chapter 11 on failures 
of breakwaters at Madras, Catania, Algiers, 
Genoa, Alderney and elsewhere ; and this 
might be read in conjunction with the section 
on “‘ Failures of Dock Walls ”’ in Volume 1. 

As the identity of the reviewer is withheld 
we cannot of course judge of his status, 
experience, and interests. Because such 
unsigned critiques, however, presumably 
represent the official views of a journal and 
are the responsibility of its Editor, we venture 
to refer this matter to you. 

As publishers of books of this kind over 
many years, we feel that considerably less 
than justice has been given to the author and 
to ourselves in this review, and we are serious- 
ly concerned at the possible adverse effect 
upon those who are not in a position to check 
your reviewer’s irresponsible and contra- 
dictory statements. 

E. V. BURKE, 

Editor, Charles Griffin and Co., Ltd., 

42, Drury Lane, 
London, W.C.2. 
July 7, 1960. 


[Our reviewer writes: “‘Part of my criti- 
cism of the volume in question was that 
it omitted to give particulars of certain 
subjects which I regarded as being of vital 
importance to a dock designer. Among the 
subjects I mentioned as lacking were Dredg- 
ing, Piles, Cost of Work, and Hydraulic 
Model Technique. I considered it to be 
essential that anyone who sets out to design 
docks and harbours should have a good 
comprehensive up-to-date knowledge on 
each of these subjects, and if I found, as I did 
find, the information contained in Mr. 
Cornick’s volume on Dock Design was 
lamentably deficient in these particular 
subjects I felt bound to draw attention to it. 

“I was, of course, aware that some of the 
lacking information was or might be con- 
tained in one or other of the remaining 
volumes and this is what Mr. Burke writes 
to emphasise. What he says really amounts 
to this, that the volumes as a whole read to- 
gether constitute a comprehensive compend- 


ium of all knowledge on the subject of Dock 
and Harbour Engineering and ought to be 
reviewed all together as a whole, not one 
volume at a time. Now it seems to me that 
this contention though logical is dangerous, 
because by the time all the volumes have been 
published much of the technical matter both 
theoretical and practical which they contain 
will be out of date. 

**Engineers who in the future are engaged 
in Dock and Harbour design construction 
and maintenance will I am sure prefer to 
keep on their bookshelves a few modern 
up-to-date books on individual subjects 
(such as Dredging) written by experts in each 
subject rather than wade through several 
immense volumes of encyclopedic character, 
that have been compiled by an engineer who 
cannot be an expert on all the subjects 
written about. 

“This brings me back to the basic idea 
that was at the back of my mind when 
making my original review of Mr. Cornick’s 
Volume 2, namely that the time has past 
when works of encyclopedic character are 
of much value. Fifty years ago it was 
possible for someone like Vernon Harcourt 
to compile a comprehensive work dealing 
with Dock and Harbour Engineering. I do 
not know whether his work was really very 
much used by or very much practical help 
to the engineers of that day, but at that 
period when things were moving more slowly, 
when there had been comparatively little 
scientific exploration into civil engineering 
problems and when everything was based 
upon empirical data and upon practical 
experience it was possible to compose such 
a work and to compress it within the space 
of one or two volumes of reasonable size. 
To-day owing to the immense expansion of 
modern technique and owing to the ramifi- 
cations of scientific investigation (along such 
lines as soil mechanics) it is no longer possible. 

“It would I think be possible to compress 
within the compass of a single volume an 
immense amount of information, but the 
subject matter would have to be very care- 
fully selected, skilfully presented and illus- 
trated, greatly simplified and kept very 
snappy. Everything would have to be made 
intelligible to the reader of average intellect 
and presented in a readable and attractive 
way. Such a work on Dock and Harbour 
Engineering might, I think serve a very useful 
purpose as a primer for engineering students 
and as a book of reference for others. 

**Mr. Cornick’s work is however of a very 
much more ambitious character. It is rather 
too diffuse, elaborate and in places too 
obscure to be of much value to students 
while to engineers who have passed out of 
the student stage it has the defects of being 
several years out of date and of failing to 
provide those simple explanations and intro- 
ductions to difficult subjects which can be so 
useful to the busy executive or designer. 

“In my review you will recollect that | 
started off by considering the utility of the 
book and I went as far as I felt was justifiable 
in an attempt to do the work justice. I can 
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of course understand that my somewhat 
lukewarm and critical review must cause a 
certain amount of annoyance to the author 
and publishers but I do not think it would be 
at all right for me to lavish praise upon an 
undertaking which does not in my opinion do 
very much to advance the cause of engineering 
efficiency.” —Ep. The E.) 


STRUCTURAL STEELWORK AND 
BRITISH STANDARDS 


Sir,—In reply to Mr. G. Weston I must 
emphatically deny that my letter on this 
subject regards anything “‘ contemptuously.” 
I used the adjective ‘‘ helpful” to identify 
information that a British Standard may 
give in addition to what it standardises, 
which should also be helpful. My remarks 
are not limited to subjects peculiar to struc- 
tural steelwork. 

Contrary to what Mr. Weston suggests, 
one is not safe in assuming that any infor- 
mation is helpful in the best sense. If an 
absolutely best method of being helpful could 
be identified in any particular instance 
and if that method were used in a British 
Standard then the only objection might be 
that being helpful outside the strict operation 
of standardisation is not a function of any 
standardising organisation, but such a possi- 
bility need not be considered, as unanimous 
agreement of even a small committee on 
even the simplest matter of even demon- 
strable fact is a rarity. 

Because a majority view may be reasonably 
accepted as authoritative in the essentially 
arbitrary operation of standardisation, there 
is a danger that a similar weight of authority 
may be assumed to be exerted by anything 
else that appears in a British Standard. That 
is not the case, and the Standard should 
say so. 

W. A. TUPLIN 

Sheffield, 

July 29, 1960. 


Sirn,—Mr. W. A. Tuplin’s first-hand 
information about the inclusion of misleading 
information in British Standard Specifications 
applies no doubt in other cases. Otherwise 
the criticism of current B.S. steelwork 
specifications has taken on a non-technical 
trend. To this extent Mr. G. Weston’s 
remarks are not all relevant to the subject 
of the article. 

It is possible that the B.S.I. did not set 
out deliberately to control the design of 
structural steelwork. It is undeniable that 
other institution reports on the subject are 
now out of print. It follows that the control 
of the design of steelwork in the provinces 
has now to be carried out in accordance 
with B.S. 449, whether the B.S.I. prefers it 
so or not, yet the L.C.C. regulations are 
much better and a great deal cheaper. 

Originally, there was no suggestion that 
the B.S.I. were other than a perfectly re- 
spectable, therefore conservative, body. Mr. 
Weston has himself brought forward a sug- 
gestion that his institution is a_ sinister 
organisation. The idea might, therefore, 


merit a little closer examination. Of the 
18,000 experts who prepare the specifications 
there are no doubt a proportion with interests 
to defend. This much has, I think, been 
established. It appears that the B.S.I. is 
therefore used by such people to further 
non-technical aims. But what of the other 
unfortunate experts who devote long hours 
without any profit? They might be there 
to add an air of respectability to the pro- 
ceedings and to take the blame for errors 
and omissions, &c. This probably explains 
the low technical standard of the specifica- 
tions to some of which reference has been 
made. Of course this does not necessarily 
apply to the specifications for saucepans, 
washtubs or other such items. 

It is regretted that a bridge has fallen 
down in New Zealand. Assuming that the 
fault was in the design of the bridge, such 
a misfortune is not beyond the bounds of 
possibility in this country too. Some years 
ago a certain doctor was heard to boast 
that he had been appointed physician-in- 
ordinary to H.M. the King. Thereupon one 
of his patients was heard to exclaim ‘‘ God 
save the King.” Such an exclamation might 
now be appropriate with regard to New 
Zealand, now in the throes of steelwork 
regulations. 

A. N. PROCTER 

Nottingham, 

July 30, 1960. 


BRIDGE LAUNCHER OF 
LIGHT-ALLOY 


Sir,—In your issue for July 1 you devoted 
some space to a description with illustrations 
of a light-alloy bridge launcher. You 
explained that the heaviest beams to be 
placed by the launcher weighs 38 tons and 
one presumes that they vary from 40ft to 
73ft in length. I am prompted to query the 
economics of this equipment. Certainly it 
is an ingenious and interesting contrivance, 
but what virtue can there be in using special- 
ised equipment of this nature when standard 
equipment capable of greater duties is 
available in readily transportable form ? 

I enclose some photographs of two similar 
operations. One illustrates a bridge over a 
river and the other over a road, at Ross-on- 
Wye and Harworth respectively. 

[These photographs, together with further 
details of the operation at Ross-on-Wye 
submitted to us by Mr. Holloway, are 
published on page 248 herewith.] 

At Ross-on-Wye the beams were 72ft 
long and weighed 60 tons. The programme 
illustrates that the speed of setting up and 
of placing is a considerable improvement on 
that which you have described. The cost 
with the bridge launcher is not stated but 
one assumes it to be greater in comparison 
because of the specialised nature of the 
equipment and the slower rate of operation. 
This type of operation is being carried out 
frequently in these times and seems likely 
to become commonplace with the increas- 
ing programme of road and rail development. 

It has seemed to take an incredibly long 
time for Authority and the public at large 


to appreciate the earth-moving capacity 
available in this country. Is there the same 
lack of appreciation of the cranage and 
constructional equipment capacity ? 
V. L. HoLttoway, A.M.I.Mech.E. 
Manager, 
Mobile Lifting Services. 
Tarslag, Ltd. 
Wolverhampton. 
July 14, 1960. 


STEAM TURBINE RUNAWAYS 


Smr,—Our attention has only just been 
drawn to the article “‘ Steam Turbine Run- 
aways,” by B. Wood, in your issue of May 22, 
1959, which contains reference to a runaway 
of a 3MW turbo-generator at Kimberley, 
South Africa, in 1954. This Commission has 
owned and operated the only power station 
containing turbo plant near Kimberley since 
1950 and no runaway causing any damage 
has occurred in this station since that time 
or, as far as we are able to ascertain, prior 
to that year. The runaway the author refers 
to is probably the one at a privately-owned 
power station at Harrison in the Barkly West 
district, where a 3MW machine was indeed 
damaged in 1954. However, Harrison is 
some 50 miles from Kimberley. 

An occurrence of this type, whilst it could 
be entirely accidental, nevertheless tends to 
reflect adversely on the quality of operation 
and maintenance in the station where it 
occurs, and accordingly we shall be glad if 
you would publish this disclaimer in your 
valued periodical. 

J. HATTINGH 

Chairman, 

Electricity Supply Commission, 
Johannesburg. 
July 21, 1960. 


MOLYBDENUM DISULPHIDE 
CONCENTRATES 


Sir,—Attention has been drawn to the 
letter appearing on page 972 of your issue of 
June 10 under the heading “‘ Two-Stroke 
Engines,’ in which the impression is given 
that there is only one manufacturer of 
colloidal suspensions of molybdenum disul- 
phide in oil in this country. We would 
point out that we also manufacture suspen- 
sions of this nature by a process which we 
have devised, and we believe that we are 
not alone in that position, judging by the 
number of oil additives now on the market. 
These suspensions in oil can, of course, be 
employed as additives to two-stroke oils as 
well as to other engine lubricants. 

We thoroughly agree with the writer, 
however, in the benefits which molybdenum 
disulphide can give to two-stroke engines in 
reducing the amount of mineral oil which has 
to be employed. 

G. J. VINEALL 


Technical Director, 
Rocol, Ltd., 
Rocol House, Swillington, 
Leeds. 
July 25, 1960. 
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Book Reviews 


Proceedings of the National Fire Protection 
Conference. Fire Offices’ Committee Fire 
Protection Association, 31-45, Gresham 
Street, London, E.C.2. Price 10s. 

TuE first National Fire Protection Confer- 

ence was held in London on February 25 

and 26 last, and was addressed by both the 

Home Secretary and the Minister of Labour. 

The volume now published gives a virtually 

verbatim record of the proceedings, and 

creates a strong impression that much could 
have been learnt by hearing the discussions. 

For instance, the Chief Officer of the London 

Fire Brigade described the findings of 

repeated visits to department stores during 

the Christmas season: wells of staircases 
used for storing waste paper; storage of 
goods between doors and_fire-resisting 
shutters ; exit doors locked or obstructed on 
the outside ; plain glazing in fire-resisting 
doors ; bare ends of electric leads pushed 
into sockets ; and self-closing doors being 
provided with devices to lock them open. 
Another speaker criticised the rules and 
regulations of the Fire Offices’ Committee— 
the rules for artificial lighting were last 
amended on August 6, 1914, the rules for 
automatic alarms are applicable to equip- 
ment installed prior to 1906, and the rules 
for drenchers were last amended in 1920— 
without being contradicted: ‘“ .. bringing 
those rules and regulations up to date is our 
business and no one else’s.. . There is no 
suggestion that we are going to scrap every- 
thing and start all over again,”’ in the view 
of a contributor from Royal Exchange 
Assurance. 


Die nomographische Methode der Berechnung 
komplizierter und stark gesattigter magnet- 
ischer Kreise elektrischer Maschinen. By 
Otto BENEDIKT. Budapest: Akadémiai 
Kiad6, Budapest, V., Alkotmany u. 21. 
Price: £2 10s. 

In the design of the magnetic circuits of 
electrical machines it has been customary to 
adopt a number of simplifying assumptions, 
e.g. by neglecting the saturation of the 
iron, by assuming a linear or sinusoidal dis- 
tribution of flux density, a constant air 
gap, &c. While such an approval was 
justified in the early days, the modern more 
refined designs and more complicated mag- 
netic circuits call for improved methods of 
calculation. In many cases it is necessary to 
find solutions by iteration and to check the 
results by experiment. For the calculation 
of complicated or highly saturated magnetic 
circuits the author has developed, over the 
past quarter of a century, nomographic 
methods which not only permit a simpler 
determination of magnetising force for a 
given flux and circuit shape, but also make 
possible the solution of the inverse problems 
of finding the flux when the distribution of 
the m.m.f.s and the shape of the circuit are 
given and of determining the shape and dimen- 
sions of a magnetic circuit so as to obtain 
the desired distribution of flux density and 
m.m.f.s. 

In addition, the nomographic methods here 
described make it possible to solve design 
problems not previously amenable to exact 
solution, such as the determination of the 
resultant magnetic resistance of a number of 
ferromagnetic bodies placed in series, or of 
arrangements comprising teeth and slots in 
parallel, the finding of the locus of the 
solutions, and the nomographic location of 
regions in which the magnetic relationships 
may be regarded as linear. 

Over one hundred examples show the 
applications of the nomographic methods, 


mostly in the design of d.c. machines, where 
a comparison between theory and practical 
experience has been carried out. The design 
principles described are, however, more 
generally applicable to all machines and 
instruments involving saturated magnetic 
circuits. 


Electronics for Spectroscopists. Edited by 
C. G. CANNON. Hilger and Watts, Ltd., 
98, St. Pancras Way, London, N.W.1. 
Price 60s. 

Tuis volume is the published proceedings of 
two summer schools held in 1949 and 1950, 
and contains fourteen chapters of selected 
topics written by nine authors. The book, 
as a whole, contains a surprising amount of 
information, although some overlapping of 
subject matter does occur. 

Since the original summer schools took 
place ten years ago, there is no reference to 
the transistor and its techniques ; neither is 
the venetian blind type of photomultiplier 
mentioned, although this is now one of the 
most widely used types. A section on servo- 
mechanism theory would also have been 
helpful as this would have brought about a 
better understanding of the various types of 
voltage stabilisers mentioned. These are, 
however, the only omissions in an otherwise 
very comprehensive volume, most of the 
authors ending with an extensive biblio- 
graphy. 

The book has been dedicated by the 
Photoelectric Spectrometry Group to the 
late Ernst Schwarz (well known for his work 
on semiconductor thermopiles) who also 
contributes a chapter to this work. It is well 
laid out, and typographical errors are few. 
A more detailed index would increase the 
usefulness of this book, but in sum, most 
spectroscopists would value it as an addition 
to their bookshelf. 


Process Engineering Calculations : Material 
and Energy Balances. By MACK TYNER. 
The Ronald Press Company, 15, East 
26th Street, New York, 10. Price 8-50 
dollars. 

Tus book should achieve its stated aim of 

helping chemical engineering students to 

understand material and energy balances, 
and to apply them to problems in industrial 
chemical processes. Particularly useful are 
its numerous diagrams, its worked examples 
and its problems set at the end of each 
chapter (answers are given, however, only to 
every third problem, a curious arrangement). 
Also valuable is the fact that the processes 
used as examples and many of the illustrations 
have been taken from recent publications in 
technical journals (references to which are 
given) so that the book is directly linked with 
current practice in the chemical and petroleum 
industries. A further original feature is the 
emphasis on instruments ; for example, a 
discussion of combustion is accompanied 
by information on Orsat gas analysis equip- 
ment, and on the more modern instruments 
which make use of the thermal conductivity 
and paramagnetism of gases. Once or twice, 
however, a number of different types of 
instrument are introduced by the words 

** Fig X shows some industrial methods of 

measuring Y,”’ which is not very helpful. 

Other relatively minor defects include the 

absence of any reference to adsorption, or 

to multiple-effect evaporation. Further, the 
types of industrial crystalliser shown do not 
include the widely used short-tube vertical 
evaporators; the “Oslo” crystalliser is 
shown, but is not named. There is only one 
reference to a British publication, and none 
at all to papers in languages other than 
English ; chemical engineers should not be 
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encouraged in their insularity. The worked 
examples are not easy to follow, but this is a 
fault which seems to be universal in chemical 
engineering literature. 

The book raises the usual doubt about 
chemical engineering (and other) nomen- 
clature. The title itself is intriguing. Our 
impression was that process engineering was a 
European concept, and that the process 
engineer was known only in Germany 
(Verfahrensingenieur). Is this the beginning 
of a belated recognition that there is such a 
subject as “‘ process engineering,” covering 
the techniques of all those industries which 
are concerned with altering the physical or 
chemical state of matter, rather than with 
merely altering its shape ? Chemical engin- 
eering (a confusing term, since the: subject is 
mainly that of applied physics and physical 
chemistry) would then become a subdivision 
of the main subject of process engineering ; 
it would be called chemical process engineer- 
ing. Apart from this (although it is no doubt 
too late), many people protest against the 
confusing terms “‘ molarity” and “ molality,” 
which sound so much alike, and also against 
the use of “unit processes” and “ unit 
operations.” What is a process, if it not an 
operation, and vice versa ? The number of 
mistakes in the use of these terms shows 
that they are confusing, and easily used 
incorrectly. We cannot blame Professor 
Tyner for this, of course, and perhaps we 
cannot expect a textbook to do anything else 
but follow accepted usage. 


Grundlagen Hydrostatischer Antriebe. By 
W. WANNER. No. 15 of T.R. Special 
Series. Berne : Verlag Technische Rund- 
schau, Hallwag, Berne, Nordring 4. Price 
Sw.Fr.5.80. 

WITH the present-day wide application of 
hydraulic mechanisms, many designers will 
appreciate this treatment of Fundamentals 
of Hydraulic Drives. The book falls 
into four main _ sections: hydraulic 
transmission of force and energy, basic 
principles of hydraulics, working fluids, and 
general conditions of operation. Many 
theoretical results are shown in the form of 
graphs, thereby facilitating practical use, 
and a multiplicity of sectional drawings 
illustrates the various design forms of the 
principal components. Complete designs 
are discussed in connection with the follow- 
ing topics : outputs, seals, pressure vessels, 
and current designs of hydraulic drives. 


Books Received 


Theory of Mechanical Vibration. By Kin N. Tong. 
John Wiley and Sons Inc., New York ; Chapman 
and Hall, Ltd., 37, Essex Street, London, W.C.2. 
Price 78s. 


Cemented Carbides. 


By Paul Schwarzkopf and 
Richard Kieffer. 


The Macmillan Company, New 


York ; 10, South Audley Street, London, W.1. 
Price £5 5s. 
Spannbetonbau. Vol. 1, Second Edition. By 


Wolfgang Herberg. B.G. Teubner Verlagsgesell- 
schaft, Leipzig, C.1. Goldschmidtstrasse 28. Price 
DM.21.80. 

Progress in Dielectrics. Vol. 2. Edited by 
J. B. Birks and J. H. Schulman. Heywood and Co., 
Ltd., Carlton House, Great Queen Street, London, 
W.C.2. Price 55s. 

Thermodynamics. By Herbert B. Callen. John 
Wiley and Sons Inc., New York ; Chapman and 
Hall, Ltd., 37, Essex Street, London, W.C.2. Price 
70s. 


Turbulent Flows and Heat Transfer. Vol. 5: 
** High-Speed Aerodynamics and Jet Propulsion.” 
Edited by C. C. Lin. Princeton University Press, 
U.S.A. Oxford University Press, Amen House, 
Warwick Square, London, E.C.4. Price 105s. 


Liquid-Metal Heat Transfer Media. Supplement 
No. 2. Soviet Journal of Atomic Energy, 1958. 
By S. S. Kutateladze, V. M. Borishanskii, I. I. 
Novikov and O. S. Fedynskii. Chapman and Hall, 
Ltd., 37, Essex Street, London, W.C.2. Price 180s. 
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Building the Towers 
of the Tamar Suspension Bridge 
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Recent progress in building the towers of the |100ft span suspension bridge 
over the Tamar close to Brunel’s famous Saltash bridge is shown here. All 
the towers are of reinforced concrete, and the shuttering and falsework are well 
shown. The main towers comprise broken squares 2ft thick with rounded 
external corners, tapering from base to top, and 240ft high, the squares being 
|4ft at the base and 9ft at the top. The formwork is based on 10ft lifts of concrete, 
two sets of forms being used, in leapfrog fashion, at each ‘‘ square” of the 
tower ; the forms include a high proportion of standard panels, but are reduced 
Sin in width at each setting, because of the taper. The panels span horizontally 
between vertical aligners, which are in turn supported by walings at four 
levels ; the walings are tied through the walls and at the external corners. 


BELOW : The Plymouth main tower with formwork at the twenty-second lift. 
Falsework for the cranes and lift (on the right-hand side) and between the two 
“squares” is well shown; note also the bars left exposed at two levels on 


each side to mate with the deck structure. ABOVE: Internal forms 
are shown fixed one lift ahead of the external ones ; the lift pulleys and crane 
tower are in the foreground. LEFT: The Plymouth side tower built 


to its full height with formwork fixed for the first lift of the crossbeam. 


The bridge is being constructed for the Tamar Road Bridge Joint Committee ; 
consultants, Messrs. Mott, Hay and Anderson; contractor, the Cleveland 
Bridge and Engineering Company, Ltd. ;. formwork sub-contractor, Kwikform, 
Ltd. 
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Tug/Tender for Southampton, 
M.V. “Gatcombe” 


By G. W. TRIPP, O.B.E., F.C.G.I., M.I.C.E. 


LTHOUGH the Southampton, Isle of 

Wight and South of England Royal Mail 
Steam Packet Company is more generally 
known for operating the passenger and mail 
services between Southampton and Cowes, 
and in later years car ferries, it also maintains 
a fleet of tugs to serve the liners, and also the 
tankers which feed the Fawley refinery. 
Two built for this work, specially provided 
with firefighting equipment, the ‘* Atherfield ” 
and “ Culver *’ have been fully described in 
these pages*. 


the problem has been solved will be appre- 
ciated after a description has been given of 
the new m.v. “‘ Gatcombe ” (Fig. 1) designed 
to fulfil adequately the duties both of a tug 
and a tender. It might be mentioned in- 
cidentally that all the tugs belonging to the 
company are twin-screw, which greatly adds 
to their manoeuvrability. 

““Gatcombe ”’ has been built in the yard 
of Messrs. John I. Thornycroft and Co., Ltd., 
at Woolston, and was launched on March 15 
by Mrs. Ledger Hill, wife of one of the 
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Fig. 1—Twin screw tug/tender M.V. ‘‘ Gatcombe ”’ 


The company also provides tenders for 
ocean liners which anchor in Cowes Roads 
instead of proceeding up to Southampton, 
and in this the company was faced with a 
definite problem in that there was not enough 
work to justify having vessels reserved 
exclusively for tendering, and yet the accom- 
modation has to be such as not to shock 
passengers on leaving a modern liner. How 


* THe ENGINEER, June 1, 1956, page 604 


directors of the company. The principal 
dimensions are: length, overall, 136ft ; 
breadth, moulded, 32ft; depth, 14ft 6in ; 
tonnage, 512-9 gross. The vessel has a 
pull of about 20 tons and a free speed of 
124 knots. Her Ministry of Transport 
classification is class IV for passengers and 
class 1X for tugs, Lloyd’s classification being 
100A1 for “tug equipped for passengers 
tender duties.”” She can carry 200 passengers 
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Fig. 2—Passengers’ observation” lounge 
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and six large motor cars when acting as a 
tender, whereas if used for passenger work 
exclusively 400 passengers can be taken. 
Certainly her passenger accommodation is 
up to the highest standards found on a 
modern first class cross-channel steamer. 
On the forecastle deck is a comfortable 
observation lounge (fig. 2) with large windows 
at its front and sides, carpeted and equipped 
with armchairs, while on the main deck is a 
spacious refreshment lounge with a bar and 
buffet at the fore end. Adequate toilet 
accommodation is found on the main deck. 
It might be mentioned that extensive use has 
been made of plastic materials in the public 
rooms, the bulkheads, ship side linings and 
overheads being faced with “‘Formica’’ and 
*“‘Warerite.” The Master’s cabin is situated 
abaft the wheelhouse on the bridge deck and 
is lined with polished plywood, while on the 
lower deck are the cabins for the mate, chief 
engineers, and second engineer, and also the 
officers’ mess. Seats are provided on the 
main deck astern which can be removed when 
the space is required for cars. 

In the deck machinery a combined electric 
and hand power windlass is fitted with large 
warping drums at each end capable of 
pulling 3 tons at 30ft per minute. Situated 
aft is an electric warping capstan having a 
24in diameter barrel able to pull 4 tons at 
50ft per minute. The steering gear is of the 
hydro-electric type mounted on a dummy 
rudder post and linked to the tillers on the 
two balanced rudders. 

The engine room (fig. 3) houses the two 
Crossley, HGN8/45 vertical two stroke cycle 
diesel engines, each of which is flexibly 
coupled to a Hindmarsh/MWD oil-operated 
reverse-reduction gear, type M2WR, size 5, 
designed and manufactured by Modern 
Wheel Drive, Ltd. The engines have eight 
cylinders, which have a bore of 10-Sin ; 
stroke, 13-Sin; a continuous rating of 
900 b.h.p. and a speed of 450 r.p.m. Among 
the auxiliary machinery in the engine room 
are three SOkW, 220V diesel generating sets, 
one diesel driven air compressor set, one 
electrically driven bilge pump, one electrically 
driven general service pump, two electrically 
driven main engine fresh water cooling pumps, 
one electrically driven. domestic fresh water 
pump, one electrically driven domestic sea 
water pump, one main switchboard, one 
electrically driven fuel oil transfer pump, one 
electrically driven gearbox lubricating oil 
standby pump, one calorifier for hot water 
system, one 24in diameter axial flow supply 
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fan, and two 6in diameter axial flow extraction 
fans. 

Electrical power at 220V d.c. is supplied by 
three SOkW diesel auxiliary generators 
arranged for parallel running. A 24V 
84AH. Nife battery is fitted to supply 
secondary lighting in the crew’s quarters and 
engine room when the main generators are 
shut down. The switchboard is of the open 
marine type designed and constructed by the 
shipbuilders. Pyrotenax is used for the main 
circuits from the switchboard, the rest of the 
cables being H.R. type. A public address 
system for the passengers and crew has been 
installed, and Loudaphone telephones are 
fitted in the wheelhouse, engine room, and 
chief engineer’s cabin. Two Pye v.h.f. radio 
sets are provided, one for use with the owner’s 
private system, and the other for working in 
conjunction with the port information service. 
A Marconi Gannet/Guardian H.F. trans- 
mitter/receiver is fitted for use on the r’t 
shipping band. The passenger’s and crew’s 
accommodation is electrically heated by means 
of Thermovent convector type radiators. 

A lifeboat is carried, handled by Shat davits, 
and there are inflatable liferafts, lifejackets, 
and buoyant seats, sufficient to meet the 
emergency requirements of the maximum 
number aboard. A comprehensive _fire- 
fighting system has been supplied by L. & G. 
Fire Appliances Company, Ltd. 

An interesting demonstration cruise took 
place on July 4, when “ Gatcombe ” showed 
her capabilities. The first impression gained 
on boarding her was that of making the 
acquaintance of a modern cross-channel 
steamer, with her spacious and well furnished 
lounge and other amenities, and even on the 
main deck astern there was no evidence of 
her being used for cars or in connection with 
towing, for it was furnished with comfortable 
seats. It was stated, however, that these 
could be readily cleared to render the deck 
available for more exacting duties. On sailing 
down Southampton Water it was noticeable 
that the vibration, so characteristic of the 
diesel vessel, has been materially reduced, 
and the ready manoeuvrability of the vessel 
was apparent. During the cruise, for a time 
“* Culver ” and “‘ Atherfield ’” escorted “‘ Gat- 
combe ”’ to show their firefighting capabilities, 
water being used on this occasion. 

The advent of a new vessel more often than 
not leads to the passing of a predecessor and 
in this “‘ Gatcombe”’ is no exception, for she 
is intended to replace “ Paladin’? which 
has given the company good service for 
close on thirty years both as tender and 
tug. Built in 1931, she holds a passenger steam 
4 certificate enabling her to carry 396 in the 
summer and 279 in the winter. Her principal 
dimensions are: length, overall 151ft; beam, 
30ft ; draught, 13ft 4in ; tonnage, 382-43 
gross. She is propelled by compound 
engines giving her a horsepower of 1500. 
The foregoing particulars will show what an 
advance has been made in the new ship. 


Both owners and builders are to be 
congratulated on the production of a dual- 
purpose vessel which has been designed so 
well that there is really no suggestion of a 
compromise, neither function in any way 
conflicting with the other. Indeed we would 
suggest that “‘ Gatcombe ” may even become 
a triple purpose vessel by being made use of 
at the height of the season for relief excursion 
sailings between Southampton and Ryde, a 
duty that has fallen to the lot of the company’s 
tenders in the past. 


Capable of handling the largest liners and 
tankers, “‘ Gatcombe” should prove to be a 
valuable addition to the Red Funnel fleet, 
and to the shipping facilities in the docks and 
port of Southampton. 
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Neoprene Production Plant 
at Londonderry 


Following the establishment of an elastomers laboratory at Hemel Hempstead, 

the Du Pont Company (United Kingdom), Ltd., has built, on a 365 acre site at 

Maydown, Northern Ireland, a factory which has been designed to produce various 

neoprene rubbers and neoprene latex. Production capacity is rated at 50,000,000 /b 
per annum. 


HE E. I. du Pont de Nemours and Co. 

which had its beginnings in the United 
States some 158 years ago, has five subsidiary 
companies in Europe, including one in 
Great Britain. This is the Du Pont Company 
(United Kingdom), Ltd., which was estab- 
lished in London four years ago and last year, 
as recorded in our issue of May 22, 1959, 
opened an elastomers laboratory at Hemel 
Hempstead to provide a technical service to 
customers and to the new neoprene synthetic 
rubber plant which was then under con- 
struction. The decision to proceed with the 
construction of a plant having an annual 
production capacity of 50,000,000 lb of 
neoprene was taken in 1957 and Maydown, 
near Londondeiry, Northern Ireland, was 
the location selected. The site, an old 
airfield, although it has no railway connection, 
by reason of its position offers good trans- 
portation for raw materials and the finished 
product, plus the availability of sufficient 
labour. In addition, collaboration by the 
Electricity Board for Northern Ireland and 
the Londonderry Rural District Council, in 
agreeing to provide adequate power and water 
supplies, made possible the formation of a 
new industrial complex which included the 
building of a plant by Carbide Industries, 
Ltd., for the production of acetylene, a basic 
raw material in the production of neoprene. 
This plant was opened on June 15 and briefly 
described in THE ENGINEER of July 1. In 
May, some twenty-nine months after con- 
structional work had commenced, the neo- 
prene plant was completed and the first 
production of synthetic rubber began, and 
on July 26 the Maydown Works was officially 
opened by His Excellency, Lord Wakehurst, 
the Governor of Northern Ireland, who 
unveiled a plaque to commemorate the event. 
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Following this ceremony the guests, who had 
been welcomed by Mr. W. S. Carpenter, 
junior, the chairman of the board of directors 
of E. I. du Pont de Nemours and Co., Mr. W. 
H. McCoy, the managing director of Du Pont 
Company (United Kingdom), Ltd., and Mr. 
J. C. Weyrich, the works general manager, 
made a tour of the plant. 

The plant, which has been designed to 
produce various grades of neoprene synthetic 
rubber and neoprene latex, occupies only 
30 per cent of the 365-acre site and has a 
labour force totalling 400. At present the 
equipment is being tested and trial runs 
made, but it is expected that the plant will be 
operating at full capacity within a few months. 
With the home production of neoprene, 
imports of this product will be no longer 
necessary, resulting in some benefit to the 
economy of the country. The announcement 
of neoprene in 1931 and its commercial 
production in 1932 followed the discovery 
that a compound made by the union of two 
molecules of acetylene gas, monovinyl- 
acetylene, when treated with hydrochloric 
acid, resulted in the production of chloro- 
prene, which could be converted into a 
rubber-like substance. Since then many 
synthetic rubbers have been developed and 
production has steadily increased as its 
qualities found industrial application. 

The works, of which we include a general 
view, consists of four major production areas, 
namely the production of monovinylacety- 
lene, chlorobutadiene, the polymerisation 
section, and the drying and final product 
group, together with facilities for the manu- 
facture of nitrogen, hydrogen and hydrogen 
chloride. Other buildings on the site house 
the air conditioned quality control laboratory, 
refrigeration plant, the engineering shops, 














Fig. 1—General view of plant, looking from top of polymer building 
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Fig. 3—Monovinylacetylene production plant 


stores, medical centre, canteen and adminis- 
tration offices. ; 

The flow of raw materials and the stages in 
the production of neoprene are shown 
diagrammatically in our line diagram. This 
indicates that the Electricity Board for 
Northern lieland is the source of power not 
only to the Maydown Works but also to 
Carbides Industries, Ltd., for the production 
of acetylene, a major raw material in the 
manufacture of neoprene. The acetylene is 
compressed and pumped via a pipeline to the 
Du Pont works, which it enters via a metering 
house. The pressure, temperature and 
humidity of the acetylene is checked and it is 
passed through a purification section where 
it is dried and minor impurities are removed. 
A by-product from the drying process is 
sulphuric acid. 

To produce monovinylacetylene (M.V.A.) 
the acetylene gas is piped to a water-cooled 
column and bubbled through a cuprous 
chloride catalyst: the acetylene reacts 
with itself in a  dimeration- process 
which is exothermic. Unreacted acetylene is 
recycled. The monovinylacetylene pro- 
duction plant is shown in our illustration. 
From this area the M.V.A. is forwarded to the 
C.D. plant where it is reacted with hydrogen 
chloride, in the presence of a copper catalyst, 
to form chlorobutadiene. The reaction is 
exothermic and the plant is sea-water cooled ; 
unreacted M.V.A. is distilled out ‘and 
recycled. The hydrogen chloride is produced 
by burning hydrogen with chlorine, the 
hydrogen being produced by reforming 
propane which is supplied from Southern 
Ireland, while the chlorine is shipped from 
Runcorn in a specially designed vessel and is 
unloaded under nitrogen pressure and stored 
in the works in 25,000-gallon tanks from 
which it is piped directly to process. 

In the next stage of manufacture, pure 
chlorobutadiene, which has a low boiling 
point and a low flash point, is passed to the 
polymerisation sector where a batch process 
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Fig. 2—Neoprene production flow diagram 


is carried out in three 5000-gallon mechanic- 
ally-agitated kettles. In these, emulsifying 
agents are added to the chlorobutadiene and 
also modifiers to control the reaction to give a 
desired end product. In the polymerisation 
process heat is generated and a temperature 
of 40 deg. Cent. attained, and to reduce this 
brine at —15 deg. Cent. is circulated through 
the jackets of the kettles. The elastomer is 
stored in large tanks at about 20 deg. Cent. 
and pumped as required to drum driers. 
There are four driers, each having two steam 
heated drums, Sft in diameter and 12ft long, 
which are driven at 20 r._p.m. The drums 
rotate in opposite directions and are in line 
contact: the elastomer forms a thin film 
on the surface of the drum from which it is 
removed by a knife as a thin sheet of about 
one-hundredth of an inch thick. Each 
drum produces two sheets which are squeezed 
together into a rope in a roping machine so 
as to give a homogeneous section when the 
rope is cut into chips in a cutting machine. 
Talcum powder is sprinkled over the chips to 
prevent sticking and the chips are bagged in 
50 lb lots. The coaster which brings in 200 
tons of chlorine and packaged raw materials 
is loaded with 500 tons of neoprene for 
distribution in England. 

Close control is maintained over the major 
section of the operations, which form a 
continuous round the clock process for 
seven days a week, from a special control 
room from which the instruments monitor 
the plant. Each step in the process is 
checked by the quality control laboratory so 
as to ensure a final product which meets a 
rigid specification. For refrigeration pur- 
poses there are two Hall centrifugal com- 
pressors, each driven by a 1600 h.p. motor 
and having a total capacity of 19,000,000 
B.Th.U. per hour. Three compressors, each 
rated to deliver 700 cubic feet of oil free air 
per minute at 100 lb per square inch, are 
installed together with a dryer for instrument 
air. Equipment has been provided to ensure 
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that aqueous wastes discharged to the Foyle 
are non-toxic to fish. Copper and neoprene 
wastes are removed from the waste stream, 
which is treated by a lime neutralisation 
system. Under peak conditions excess waste is 
directed to a concrete basin to await treatment: 
two burners are provided to deal with 
organic wastes. 

Power is supplied by the Electricity Board 
for Northern Ireland at 33kV from its 
Coolkeeragh power station and transformed 
at the Board’s substation to 11kV for delivery 
to the works. Here the 11kV supply is 
reduced to 3-3kV for use in certain sections 
of the plant. Power is further broken down 
to 440V and 240V for general use and to 
110V for relays and auxiliary equipment and 
to 50V for power tools in the flameproof 
areas. Steam supplies are bought from. the 
Electricity Board, which it also provides 
demineralised water and salt-water for cooling 
purposes. Domestic water supplies come 
from a water treatment plant constructed by 
the Londonderry Rural District Council. 





CHRYSLER INTERNATIONAI. S.A., Bowater House, 
Knightsbridg:, London, has introduced into this 
country a range of refrigeration, air conditioning 
and heating equipment based upon designs of plant 
made by its parent company in the United States. 
For the production of this equipment a section 
has been set up in the Chrysler Kew works where 
standard units made in the United States will be 
assembled with structural parts and motors made in 
this country to provide complete plant ready for 
installation. Initially the British organisation will 
produce and market the following product ranges : 
radial condensing/compressor sets of 15 h.p. to 
100 h.p with water-cooled and evaporative con- 
densers ; radial compressor chilled water and brine 
coolers of 25 h.p. to 100 h.p.; water and air-cooled 
sealed condensing sets of 74 h.p. to 30 h.p.; evapor- 
ator blower sets of 3 to 30 tons refrigeration capacity 
with complementary air handling units ; liquid 
chillers, water and brine, 3 to 100 tons refrigeration 
packaged air conditioners from 3 h.p. to 75 h.p.; 
and sealed compressors of from 3 h.p. to 15 h.p. 
By the extensive use interchangeable standard parts 
and unit construction equipments covering each 
range of capacities of the various designs can be 
economically built up. 

















Progress at Hunterston 
Nuclear Power Station 


These pictures illustrate progress in the construction of the nuclear power 
station which is being built at Hunterston, Ayrshire, for the South of Scotland 
Electricity Board, by The General Electric Company, Ltd., in association with 
Simon-Carves, Ltd. Several heavy lifts have recently been completed with the 
help of the ‘Goliath’ crane, one leg of which can be seen in our first illustration. 


It may be recalled that, for reactor “A”, the combined bottom dome and 
support course, followed by course 2 of the pressure vessel, were placed in 
position inside the biological shield earlier this year. Since then the core support 
grid and the remaining sections of the pressure vessel, including the inner heat 
shield and top dome, have been lifted by the ‘Goliath’ crane and placed in position. 


These main lifts concerned with the pressure vessel having been completed, 
a start has now been made on the “ roofing ’’ of the reactor structure. The 
first stage in this job was that of lifting and placing in position two massive precast 
concrete beams, each weighing 308 tons. The illustration on the RIGHT shows 
one of these beams being lifted from the storage area, to be placed in the reactor 
alongside. In position, the beams now span two parallel chords of the 78ft 
diameter shield wall where they will support six subsidiary precast beams, 
which are in the form of double-webbed ‘T’-section beams, straddling the 
reactor pressure vessel. So far two of these subsidiary beams have been em- 
placed. 


An earlier operation is depicted in the illustration, BELOW, LEFT, which 
shows the inner shield of reactor “A” viewed from one of the carbon-dioxide 
coolant gas ducts. Here the gas distribution pipework is shown being placed 
in position before the top dome of the pressure vessel is lowered into place. 


The other picture, BELOW, RIGHT, shows the bottom domed course of the 
pressure vessel. Some of the 101 standpipes for the charging and discharging 
of the uranium fuel elements can be seen in position for final welding. These 
vertical standpipes will penetrate the 6ft 6in thick concrete biological shielding 
below the pressure vessel and will give access to the charge/discharge machine 
in a chamber below the reactor. 


Progress at the 132kV switching station associated With the Hunterston 
nuclear power station is illustrated in the picture RIGHT. This switching 
station is being equipped completely with switchgear supplied by Associated 
Electrical Industries, Ltd., and is in an advanced stage of erection. The circuit 
breakers are air-blast equipments rated at 3500MVA at 132kV. Some of the 
circuit breakers, isolators and connections can be seen in the illustration. To 
give protection against the atmospheric salt deposits prevalent locally, the 
switching station is built indoors. The walls of the upper part of the building 
are mainly glazed, the lower part being of brickwork. Inside the switch-house 
the layout of the busbars and isolators has been specially devised to save space. 
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Regulations for Nuclear Installations 


Tue Nuclear Installations Regulations, 1960, 
made jointly by the Minister of Power and the 
Secretary of State for Scotland under Section 1 
(1)(b) of the Nuclear Installations (Licensing and 
Insurance) Act, 1959, and laid before Parliament 
on July 28, prescribe certain classes of installa- 
tions for the purposes of the Act. Such installa- 
tions, when the Regulations come into force on 
August 22, will require to be licensed and the 
other provisions of the Act, including the pro- 
vision of cover for the licensee’s liability by 
insurance or other approved means, will apply to 
them. 

At present the Act is applicable only to nuclear 
reactors, but the Regulations extend its pro- 
visions to certain other classes of installations in 
atomic energy where a nuclear hazard could arise 
if safety precautions were not observed. These 
are existing or planned installations, outside the 
establishments of Government departments and 
the Atomic Energy Authority (to which the main 
provisions of the Act do not apply), where 
nuclear fuel elements containing uranium en- 
riched in the isotope 235 are manufactured or 
stored. The Regulations are limited to installa- 
tions handling uranium enriched to contain more 
than 0-72 per cent of the isotope 235, since no 
nuclear hazard could arise with natural or 
depleted uranium. 

The Regulations exclude sites at which fuel 
elements are stored for research purposes 
because the quantities of enriched uranium 
involved, except for use in a research reactor 
which would be on a site already licensable under 
the Act, are too small to give rise to a‘nuclear 
hazard. No storage incidental to the carriage of 
fuel elements is in use at present ; in due course 
such storage will if necessary be covered by 
transport regulations and is therefore excluded 
from the scope of the present Regulations. 


Modifications to ‘‘ Gleep ’’ Research 
Reactor at Harwell 


THE United Kingdom Atomic Energy Authority 
has announced that ‘* Gleep ”, Western Europe’s 
first research reactor, has been extensively over- 
hauled and modernised after being in use at 
the Atomic Energy Research Establishment, 
Harwell, for nearly thirteen years. This modern- 
isation is designed to increase the safety and 
usefulness of the reactor and to extend its service 
capability for many years ahead. 

““Gleep ’” (named from the initial letters of 
“Graphite Low Energy Experimental Pile ’’) is 
an air-cooled graphite-moderated reactor. It 
first went critical on August 15, 1947, and since 
then has operated on the original fuel loading 
and without major modifications. 

Recently it was decided that the time was ripe 
for some modernisation of the reactor and its 
instrumentation to enable the required opera- 
tional effectiveness and safety to be maintained. 
Accordingly, the reactor was shut down at the 
beginning of March and the fuel charge, consisting 
of 33 tons of canned uranium pellets and bare 
uranium bars, was unloaded ; these bars were 
amongst the first examples of uranium fabrication 
in Great Britain and they had deteriorated with 
time. Because the residual reactivity of the 
reactor is very low it was possible to carry out 
the unloading by people working in the space 
between the reactor core and the S5ft thick 
concrete biological shield. For maximum 
safety the mechanism used for pushing out the 
fuel elements from the horizontal channels was 
equipped to supply a ‘ blanket” of argon to 
eliminate fire risks. For the same reason friction 
was reduced during the unloading operation, by 
using suction cleaners to remove particulate 
matter. 


The reactor has now been recharged with 
natural uranium fuel elements canned in alum- 
inium and the old fuel charge has been sent to 
Windscale for reprocessing. 

During the shut-down the reactor instru- 
mentation was completely renewed. The two 
previous control rooms, one for the reactor and 
one for the experimental facilities, have now 
been combined in one new control room which 
commands an extensive view of both areas. 
Most of the new instrumentation is conventional 
although the opportunity has been taken of 
fitting transistorised linear and deviation ampli- 
fiers. 

The reactor is used principally for materials 
testing, in conjunction with an oscillator which 
take small samples rapidly from the edge of 
the pile to the centre, and back again. The 
resultant fluctuation of power level is measured 
and the slow neutron absorption cross sections of 
different materials compared. Samples of 
graphite made in this country for use as a 
moderator in reactors of the civil power pro- 
gramme are tested in ‘“ Gleep,”’ as are other 
specimen components of reactors. 


Hydraulics Research, 1959 


THe D.S.I.R. annual report on hydraulics 
research for the year 1959 has just been published 
by the Stationery Office. The report contains 
descriptions of researches extending over the 
field of pure research to problems of hydraulic 
detailing of individual engineering schemes, all 
of which are presented in a scholarly manner 
and are of great interest. 

In the report of the Hydraulics Research 
Board, it is pointed out that the Hydraulics 
Research Station at Wallingford is being enlarged 
to accommodate an expanding programme of 
research. The extensions include enlarging the 
main hall, which will be completed later this 
year. A new feature of the main hall will be a 
wave basin 270ft in length, part of which will be 
devoted to research on coastal erosion, and the 
remainder to investigations of wave disturbance 
in harbours and allied problems. 

The report of the director (Mr. F. H. Allen, 
M.A., M.A.I., M.I.C.E.) includes amongst the 
basic researches it describes, particulars of a 
technique being developed at the station for 
measuring littoral drift by fluorescent tracers. 
Hitherto no generally satisfactory methods have 
been available for determining littoral drift. 
The technique employed at the station was a 
tracer material (Rhodamine B), which glows 
under ultra-violet light, and is incorporated in 
artificial pebbles or sand grains. By measuring 
periodically the spread of the tracer material 
along a beach the rate of drift can be calculated. 
With a pebble beach, the tracer pebbles are 
counted at night under ultra-violet light. With a 
sand beach, samples are taken and the concen- 
tration of tracer particles determined. Calcu- 
lated drift will be compared at the end of a year 
with the actual drift at Rye, since here shingle 
drifts towards the western breakwater of the 
River Rother and piles against it ; the quantity 
of drift can be measured by finding the rate at 
which shingle would have to be removed from 
the breakwater to maintain a constant beach 
line. Similar experiments are being made on 
shingle beaches at Deal and Dungeness, and 
preliminary experiments have begun on a sand 
beach at Dawlish Warren in Devon. 

Description of design problems relating to 
individual engineering projects which have been 
studied with hydraulic models include an explora- 
tion of alternative designs for the proposed 
reservoir at Tryweryn in North Wales which 
will provide additional water supplies for Liver- 
pool. Three forms of bellmouth were tested 
for the spillway of the reservoir, and a modified 
design has been recommended; a modification 


has been suggested which should improve the 
performance of the stilling basin. 

The proposed Newark by-pass involves re- 
routeing the Nottinghamshire section of the 
Great North Road and constructing a new 
viaduct across the River Trent in an area subject 
to flooding. Information was needed for design 
about the number of flood openings which should 
be included in the viaduct. Originally nine 40ft 
flood openings were proposed, but model investi- 
gations have shown that six could be eliminated 
without causing an appreciable increase in flood 
levels. It has been estimated that the elimina- 
tion of these arches would save about £170,000 
on the cost of construction. The model was 
also used to obtain information on the probable 
effects of a proposed Newark flood prevention 
scheme. 


Continuous Level Indicator 


A CONTINUOUS level indicator known as the 
*“Levolog’’ has been designed by Thomas 
Industrial Automation, Ltd., Station Buildings, 
Altrincham, Cheshire, for the continuous mea- 
surement of materials stored or contained in 
silos, tanks, hoppers and other containers. 

The control unit of this indicator is used in 
conjunction with an electrode system fitted into 
the container and the incremental change of 
capacitance caused by the material rising or 
falling in the container operates an indicating 
instrument which may be calibrated in gallons or 
tons or whatever unit of measurement is appli- 
cable. 

The control unit houses the necessary electro- 
nic equipment and a stabilised power unit which 
ensures stable working under varying mains 
conditions. A calibration meter fitted is visible 
through a window in the lid of the case. The 
electrode system can be of rigid construction 





The ‘‘ Levolog ’’ industrial continuous level indicator 


when installed in small vessels or of flexible 
design when the depth of the container is in 
excess of 6ft. The limitation of length of 
electrode is dependent upon the particular 
application of the material in use, but it can be 
up to 60ft in length. 

The main indicating instrument, basically a d.c. 
milliameter, is provided for local or remote in- 
dication to tne users’ requirements. This in- 
dicator, shown in our illustration, is housed 
in a robust cast iron dustproof and weather- 
proof case on which three jin conduit entries 
are provided on both top and bottom. The 
built-in calibrating instrument on the control 
unit has a scale length of 24in and besides being 
used for calibration purposes it can also be used 
as a local direct reading indicator. If necessary 
it can be calibrated similarly to the main indi- 
cator. By the use of specially designed electrode 
systems and. by positioning the -electrodes in 
the container good accuracies and near-linear 
scales can be achieved. 

[Reply Card No. E2474] 
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Placing Bridge Beams by Crane 

WE give here the details of placing bridge 
beams referred to by Mr. V. L. Holloway in his 
letter on page 240 of this issue. 

The lifting and placing of nine 72ft long 
prestressed concrete beams, each weighing 60 
tons, over the River Wye, completing the Bristow 
bridge and the new Ross Spur motorway, was 
successfully carried out by using 40- and 50-ton 
lorry-mounted cranes two days ahead of pro- 
gramme. The method used to launch the 


concrete beams across the river was as follows: 
A railway track, approximately 250ft long, was 
laid across a Bailey bridge. 
The concrete beams were placed on to bogies 
and towed into place on the Bailey bridge, thus 
enabling two cranes, one at either side of the 








river, to lift and position them. Special lifting 
frames were fabricated, one for each crane, so 
that the beams would not be defaced. 

A week was allowed for the work which was 
actually carried out as follows: 

Saturday morning, 8 a.m. The cranes arrived 
on site both at the East side of the river where 
the beams had been cast. The jibs were erected 
and two beams were lifted by dual lift on to 
railway bogies, one behind the other. One of the 
cranes then travelled through Ross-on-Wye to 
the west side of the river, a distance of 4 miles 
and was sited ready to lift the first beam and 
position it. The first of the two beams already 
on the railway bogies was towed into position 
and the lifting frames were fitted. 

Sunday. The first beam was lifted into posi- 





tion, the second beam was towed across the 
Bailey bridge, the lifting frames fitted and the 
beam. was lifted into position. One crane then 
returned to the east side and two more beams 
were lifted on to the bogies. To enable this to 
be carried out, SOft of the rail track was removed 
and refitted by crane. One crane then travelled 
to the west side. 


Monday. The third and fourth beams were 
towed across the Bailey bridge and placed. To 
enable the cranes to work in radius when po- 
sitioning the fifth and sixth beams, the Bailey 
bridge was lifted by the two cranes and placed 
in a second position. One crane then travelled 
to the east side of the river and two further beams 
were lifted on to the bogies, the rail tracks again 
being removed and replaced by crane. One 


Constructing a bridge on 
a road at Harworth 


crane then travelled to the west side and No. 5 
beam was lifted from the Bailey bridge and 
placed in position. 

Tuesday. The sixth beam, having been towed 
on to the Bailey bridge, was lifted and placed. 
One crane then travelled and No. 7 and 8 beams 
were lifted on to the bogies. These beams had 
been with drawn to permit initial access and had 
to be brought forward on a second length of 
track before being placed on the main track. 
This operation required two extra lifts for each 
beam. No. 7 beam was lifted from the bogies 
into position in the same way as the previous 
ones, but to avoid excessive radius the eighth 
beam had to be placed temporarily on the top of 
No. 6 and 7 beams. The two cranes were 
repositioned and the beam placed in its final 


The Ross-on-Wye bridge under construction 


position. 
bogies. 

Wednesday. The ninth beam was placed in 
its final position. The machines then dismantled 
their jibs and were ready by 3 o’clock to travel 
off the site to their next jobs. 

It should be noted that the crane movements 
could have been made across the Bailey bridge 
if the alternative route via an existing bridge had 
not been so convenient. 


The ninth beam was placed on the 


Small Spot Welding Machines 


A spot welding machine is now being made 
in two sizes with ratings of 8kKVA and 16kVA 
for 230V and 440V single-phase supplies by 
Electro Mechan-Heat, Ltd., Lower Teddington 
Road, Kingston upon Thames, Surrey. The 
8kVA machine is manufactured in two models, 
one having either 12in or 18in electrode arms 
the lower one of which is adjustable in height to 
vary the distance between arms from 4-5in to 
6-4in. The other model is fitted with a lower 
arm adjustable for height on a vertical pillar 
enabling arm spacing to be varied between 4- Sin 
and 17-9in. These 8kVA machines have a 
maximum power of 15kVA and at 50 per cent 
duty cycle the transformer rating is 5kVA. The 
transformer secondary voltage is adjustable in 
five steps of 1-58V—2V and the maximum trans- 
former secondary current is 7250A. When 
fitted with an 18in arm the welding stroke is 
1-6in with a welding pressure of 300 Ib and the 
maximum welding capacity is two 14 gauge 
steel sheets. 

The 16kVA machine is also made in two 
models which can be fitted with 12in, 18in or 
24in arms. One of these welders has arms 
adjustable from 5-7in to 7-6in and the other 
has a range of arm adjustable between 5-7in 
and 20-6in. The maximum rated power of the 
machines is 32kVA and the maximum trans- 
former secondary current 10,000A, whilst the 
transformer secondary voltage is adjustable in 
five steps of 2-25V to 3-24V. These heavier 
duty machines have a spot welding capacity for 
two plates of 11 gauge. 

A typical machine from this new range is 
illustrated. They are all fitted with a pedal- 





Light duty spot welding machine available in 8kVA 
and 16kVA ratings 
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operated trip switch mechanism incorporating 
adjustable springs through which the weld pres- 
sure is determined. The weld time is determined 
by the speed at the which the pedal is depressed 
but an electronic timing device can be fitted if 
required. With this timer weld times of from 
3 to 70 cycles can be selected. 
[Reply Card No. E2482] 


Heavy Duty Crankshaft Turning 
Lathe 


A HEAVY duty 44in centres lathe has been built 
by Henry Broadbent, Ltd., Sowerby Bridge, 
to the order of Rotherham Forge and Rolling 
Mills, Ltd., for machining large crankshafts 
up to 28ft longbetween centres and incorporates 
provision for offsetting the shafts for pinning 
operations. The machine has right- and left- 
hand headstocks, and a central head which 
drives and supports the work near cutting 
position. The left-hand head is fixed and the 
right-hand head movable, both by hand and 
rapid power traverse in accordance with work 
size. These heads have large diameter spindles 
revolving in parallel capped bearings with 
heavy duty ball thrust washers taking thrust in 
either direction: and both heads are fitted with 
No. 7 Morse centres. Single helical reduction 
gears drive the face plates, which are 7ft 3in 
diameter and bolted to a solid flange on spindles. 
The face plates are tee-slotted and have an 
adjustable workholder which can be offset for 
pinning operations. Each face plate also has 
four screws for taking independently adjustable 
chuck jaws which, when fitted in place of the 
work drivers, makes it possible to use either 
headstock as a large facing lathe. When the 
machine is used for facing an interchangeable 
compound tool post is fitted. The central driv- 
ing head, which has a hollow sleeve with central 
spur gear drive, is totally enclosed and both 
the sleeve and gear are lubricated by a separate 
motor-driven oil pump. The sleeve carries a 
cast steel workholder for pinning purposes. The 
head is adjustable by hand or rapid «power 
traverse along the bed. 

All three heads are driven by a 64in diameter 
centre shaft which is approximately 40ft long, 
and provision has been made for the removal 
of the shaft without having to withdraw it from 
the end of machine. This centre shaft is driven 
by a three-speed gearbox which, in conjunction 
with a d.c. motor of one to three speed range, 
gives infinitely variable speeds of 1-8 to 50 r.p.m. 
The constantly rated 50 h.p. motor drives the 
gearbox through double helical reduction gears 
and all gears and shafts are lubricated by pressure 
from a pump situated outside the gearbox. 

At the extreme right-hand end of bed, a 
heavy duty feedbox gives twelve rates of feed, 
ranging from four to 192 cuts per inch, to 
saddles. The feedbox also incorporates the rapid 
power traverse motion, driven by a 10 hp. 
motor through a centrifugal clutch, and worm 
and wheel drive to the heads, saddles and cross- 








slides. The two saddles fitted have feed in either 
direction and also power feed to the front 
and rear toolposts. These toolposts are 
driven by independent screws and are of the 
** lighthouse ’’ design. All saddles and heads 
are fitted with safety slipping devices in the 
event of overload and lubrication to shafts and 
wheels is by the one shot system. 

The bed of the machine, which is 7ft wide, 
has a narrow guide for heads and saddles and 
incorporates chutes for disposal of cuttings at 
rear. The bed is in two sections bolted together 
and incorporating large tongues for alignment 
purposes. 


Drilling and Tapping Machine with 
Automatic Indexing Table 

A MACHINE for drilling, reaming and tapping 
circular patterns of holes in rings or discs on a 
minimum of 9in and a maximum of 40in pitch 
circle diameter has been developed by James 
Archdale and Co., Ltd., Worcester, and is 
shown in the illustration below. This machine 


Drilling and tapping 

machine fitted with an 

automatic indexing table for 

drilling patterns of holes on 

pitch circle diameters from 
9in to 40in. 


Heavy duty 44in centre lathe for machining crankshafts up to 28ft between centres 
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has a capacity for drilling up to 24in in mild 
steel and can be operated on a fully automatic 
cycle with automatic indexing of the table. 
The spindle head, arranged for hydraulic feed, 
is driven from a 5 h.p. motor and a twelve-speed 
gearbox which can be supplied to give any of 
four ranges from 23 to 580 r.p.m.; 32 to 800 
r.p.m.; 40 to 1000 r.p.m.;-or 60 to 1500 r.p.m. 
The automatic feed cycle of the head over its 
18in traverse is controlled from trip dogs 
mounted on the side and can be set to 
give a cycle of fast advance, feed and fast return 
rates. The feed rate is steplessly variable 
between 4in and 12in per minute and the fast 
traverse rates are 230in per minute when des- 
cending and 470in per minute when elevating. 
Cross handles at the front of the head control 
fast hand traverse of the spindle quill, and when 
these handles are pulled forwards the spindle is 
locked in any required position within the 12in 
quill traverse. The spindle has a No. 5 Morse 


taper bore, and the distance between the spindle 
nose and the table of the machine is adjustable 
between 8in and 38in. 





When the machine is used for tapping opera- 
tions the head is locked in the required position 
and, through the cross handles, the spindle is 
traversed down to tap to the required depth 
before its rotation is reversed, when it can be 
traversed up by hand to clear the work. If 
required, the spindle head can be arranged to 
provide for pitch controlled tapping in which 
the pitch is determined by a set of slip change 
feed gears. Alternatively, the head can be ar- 
ranged with automatic reversal and starting of 
the spindle. 

The 36in diameter automatic indexing rotary 
table is mounted on a slide which is traversed 
along the bed by a hydraulic cylinder over a dis- 
tance of 154in. The table slide is positioned up 
to an adjustable dead stop at the front, and this 
stop is set in accordance with the pitch circle dia- 
meter of the holes to be drilled. At the end ofa 
drilling or tapping cycle the slide can be traversed 
to its extreme outer position clear of the spindle 
head for work unloading purposes. The table 
indexing mechanism consists of reduction gearing 
and an 80 to 1 worm and wheel driven by a 
4 h.p. motor. A “single revolution” clutch 
which is arrested and located at the stop position 
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determines table indexing and no other location 
or table clamping means is provided. The 
clutch is driven through change gears to make 
the number of revolutions required for a selected 
number of indexing positions. These change gears 
are referred to as ‘“‘ Counter gears ’’ and for each 
indexing selection there is also required to be 
changed one “Index gear.” With a total of 
fourteen index gears and seven pairs of counter 
gears, two ranges are available giving from two to 
thirty index settings or four to sixty index 
settings in even numbers only. 

A drill bush bracket, carried on a guide bar 
mounted on the side of the column and located 
on the column slideway, can be swung aside 
clear of the working position when not required. 
The bracket has a bush plate fitted with a 
hardened and ground liner bush for taking 
appropriate drill bushes, and it can be raised or 
lowered to suit the height of a component. 

[Reply Card No. E2492] 


Works Heat Pump 


As designers and manufacturers of many 
forms of heat exchangers, heating and steam 
raising plants, Davey, Paxman and Co., Ltd., 
decided to install a heat pump so that experience 
would be gained in the design of basic plant for 
space heating. A heat pump, by utilising the 
mechanical work of compression, can extract 
heat from a low-grade source and deliver it, 
at a higher temperature, to a heat sink. At its 
Colchester works the hydraulic brake at the 
diesel engine test beds made available an ade- 
quate supply of low-grade heat and this, coupled 
with the thermal storage provided by the engine 
cooling water pond and the existen¢e of a work- 
shop requiring space heating at a rate of 1,000,000 
B.Th.U. per hour, provided the Paxman engineers 
with the opportunity to build an experimental 
heat pump system. 

Examination of various proposals resulted in a 
final design based upon an electrically-driven 
mechanical compressor, using Freon 12 refriger- 
ant as a heat transfer medium, together with a 
shell and fin tube evaporator and condenser to 
effect the Freon-water heat transfer. Engine 
pattern radiators, through which air is blown by 
electric fans, are incorporated and supplied with 
hot water by a circulating pump from the heat 
pump condenser. By this means the radiator 
water temperature, which is variable, is kept to 
a minimum, thus giving the installation a 
reasonably high performance energy ratio 
(P.E.R.). which can be represented by 7,/T7;—T, 
where 7, and 7, are respectively the compressor 
absolute delivery and suction temperatures. 

The compressor output is modulated by an 
automatic control unit to produce, in the con- 
denser, a radiator water temperature which will 


OIL SEPARATORS 


balance the building heat losses, for outside air 
conditions within the range of the controller 
setting, and thus maintain a constant indoor 
temperature. Secondary control, from the 
radiator circulating water itself, limits its tem- 
perature to about 130 deg. Fah. and so prevents 
the condenser pressure rising too high and over- 
loading the compressor if the rate of dissipation 
from the radiators is less than that required by 
outside air temperature control. Adjustment of 
the controls is by raising or lowering the building 
constant temperature level. 

Our line drawing gives a diagrammatic layout 
of the system, which has a dissipation rate of 
1,500,000 B.Th.U. per hour on a 5 deg. Fah. 
temperature difference and a flow of 30,000 
gallons per hour. There is a twelve-cylinder 
compressor, driven by a 130 h.p. motor, which 
normally runs on eight cylinders but incorpor- 
ates automatic valve lifting gear. This enables 
the compressor to operate on four, six, eight, ten 
or twelve cylinders in accordance with controller 
signals. From the compressor, oil carried over in 
the discharge and Freon droplets entrained in 
the Freon, at about 120 1b per square inch and 
130 deg. Fah., enter the high-efficiency, high- 
pressure oil separators. Here the oil is extracted 
and passed to an oil receiver and later returned 
to the compressor by a float valve. Freon 
vapour, at 160 deg. Fah., enters the condenser 
where it condenses and gives up latent heat to 
the radiator water, which is raised to about 
120 deg. Fah. The condenser is run without 
liquid sub-cooling and is drained continuously. 
After passing through a float-operated expansion 
valve, where it is expanded down to a low 
pressure, the Freon passes to the evaporator. 
This takes in heat from source and has a gener- 
ous heating surface clear of the Freon liquid to 
ensure a reasonably dry vapour supply to the 
compressor. Any liquid Freon drawn into the 
suction line, due to surge, when additional 
compressor cylinders are brought into service, is 
discharged into dead-end separators before the 
vapour enters the compressor. These separators 
drain to the oil receiver where the hot oil vapor- 
ises the Freon liquid, the vapour being returned 
to the compressor suction line. The plant is 
stated to have been run at an efficiency compar- 
able with that of an oil-fired hot-water boiler 
and to have been left unattended for periods of 
up to a full working week. 

(Reply Card No. E2501] 


Electrical Null Indicator 


A SENSITIVE null indicator designed to show 
the balance point in measurements based on 
manual potentiometers or Wheatstone bridges 
has been developed by Honeywell Controls, Ltd., 
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Greenford, Middlesex. It is stated to be in- 
sensitive to vibration and does not need to be 
levelled. 

The ‘ Electronik ’’ indicator, as_ illustrated 
here, has three terminals, positive, negative and 
earth. With the instrument connected to a 
bridge circuit the only operations required are 
those of closing the ‘* Power” switch and of 
balancing the bridge, the balance condition being 
denoted by the return of the pointer to the 
central zero on the dial. In the instrument itself 
the d.c. input applied to the terminals is con- 
verted to a.c. by an inverter. The a.c. signal is 
amplified and applied to the output stage which 
is, essentially, a grid-controlled rectifier supplying 
the indicator. The polarity of the input signal 


The ‘‘ Electronik ’’ null indicator has an input resist- 
ance of 1000 ohms, a sensitivity of 1 microvolt per 
millimetre and a response time of half a second 


determines the phase of amplified a.c. voltage, 
and the output of the full-wave rectifier passes 
current in a direction determined by this phase. 
Each positive signal impresses an a.c. voltage on 
the grids of the output valves of such phase that 
one pair of triodes passes current during each 
positive half of the line voltage cycle; on 
the negative half of the cycle, only a very small 
current is passed by the valves. Consequently, 
one pair of cathodes becomes positive with respect 
to the other pair, and the capacitor between the 
two acquires a charge ; this charge is measured by 
the indicating meter, which deflects in one 
direction. Conversely a negative input signal 
makes the other pair of triodes conducting 
during the negative half cycle and causes a 
deflection of the pointer in the opposite direction. 

When the input signal is zero and the bridge is 
in balance, both pairs of triodes pass equal 
currents of opposite phase, the resultant charge on 
the capacitor is zero and, therefore, the meter 
indication is also zero. 

The following characteristics are specified : 
input resistance 1000 ohms ; sensitivity, 1 micro- 
volt per millimetre deflection ; response time, 
half a second ; overload capacity, several hundred 
per cent. Sensitivity is adjusted by means of a 
knob on the front of the case. There is a push- 
button-operated short-circuiting switch directly 
below the dial. The instrument is self-contained 
in a case which measures 8in by Sin by 17in and 
is provided with a carrying handle, the total 
weight being 15lb. It is available for input 
voltages of 115V or 200V-250V at 50 c/s. 

[Reply Card No. E2502] 
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De-Icing Rotating Wings 


THE protection from ice of rotor blades en- 
counters many problems not met on aero- 
planes. The small size of the aerofoils means 
that mechanical de-icing, e.g. by an expanding 
rubber boot, affects the profile seriously, while 
the mass of the mechanism may well upset the 
blade balance and stresses. 

Chemical anti-icing has been found con- 
venient for airscrews, but cannot be applied to 
larger rotors without affecting their structural 
integrity, while a leading edge of, say, sintered 
metal will be susceptible to erosion in rain. 

Thermal de-icing is intrinsically suitable 
provided that the installation can be made 
compatible with the blade in resistance to 
repeated deformation. While it might be 


Static balance rigs for de-icing elements. 


minium foil on a dummy blade. The elements 
run from 12 to 100 per cent of the blade span- 
wise (although it is believed that the first 30 per 
cent of the semi-span does not need protecting, 
in view of its low speed) and from 25 per cent on 
the lower to 10 per cent on the upper surface 
spanwise. The heated surface is split into six 
by divisions running spanwise, and by de-icing 
from front to back the problem of run-back is 
minimised ; variation of energy input spanwise 
can be achieved at the manufacturing stage by 
controlling the amount of conductor sprayed on. 
All six elements share a common return path, a 
copper strip running along the upper surface. 
In addition, the mat is balanced by spraying 
dummy elements on to the upper surface behind 
the heated area. 

Because of the exacting demands for control 
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A mat is in position on the spanwise rig (left), while the 


immensely stiff rig for chordwise balance is being adjusted 


thought that a rotor driven by tip-jets, as dis- 
tinct from blade-mounted engines, would be 
very conveniently protected by the hot air within 
it, this may not be so; to anti-ice the entire 
surface means that the stress-carrying structure 
is subjected to additional loading, while the 
difficulty of executing cyclic de-icing with hot 
gas opens the possibility of run-back from hot 
areas forming ice behind them—these objections 
are regarded seriously enough for an electro- 
thermal system employing Napier ‘ Spraymat ”’ 
to be proposed for the Fairey ** Rotodyne.” 

The ‘* Spraymat ”’ system is now well known 
(see page 420, March 19, 1954) but has not so 
far been applied to structures suffering such 
large and frequent deflections as rotor blades. 
However, the facts that the metal elements are 
sprayed on and therefore porous, while the 
insulating layers are of glass-fabric-reinforced 
plastic and hence have low moduli, are expected 
to render the fatigue life adequate, and it is 
hoped that ‘‘ Spraymat’”’ will surpass in this 
respect those electro-thermal systems that have 
been tried on rotor blades. 

A trial installation, which has been designed 
to be fully suitable for production if it proves 
Satisfactory, has been prepared by D. Napier 
and Son, Ltd., at Luton, for a Westland ** Wes- 
sex”? of the Royal Navy ; since these machines 
spend much of their time hovering at sonar 
height, the onset of icing can very rapidly result 
in the loss of the machine. Because rotor blades 
are susceptible in the extreme to damage incurred 
In manufacture, the de-icing elements are not 
formed in situ, but built up on a base of alu- 


of centre of gravity—interchangeability of blades 
is normally demanded by helicopter operators— 
rigs able to balance the blade with accuracy have 
been installed ; they are seen in our illustration. 
That on the left is simply a beam supported at 
each end by a balance ; the increase in weight 
at each end when a mat is loaded on to the beam 
yields the spanwise position of the c.g. For 
determination of the c.g. chordwise, the mat is 
transferred to another and much stiffer beam ; 
this is because the mat must be balanced in the 
intermediate stages of manufacture when it 
tends strongly to a curved plan form. It will be 
seen that the mass moment of the mat is measured 
about a line well behind that of the blade axis ; 
this gives an increase in accuracy, since the mass 
is also known. 

Correction of the balance of the blade mats is 
not effected only by spraying on dummy con- 
ductors ; the outboard part of the **‘ Spraymat ” 
is protected from erosion by a layer of ‘* Micro- 
grain ”’ nickel (see page 4U7, September 12, 19.8) 
and these thin, electrodeposited sheaths are 
procured in various thicknesses. The inboard 
leading edge, out to a mean blade speed of 
350 m.p.h., is protected by Napier ‘“* Stone- 
guard,” a resin very heavily filled with stainless 
alloy, which is spread back from the leading 
edge by vibrating the mat on a dummy blade at 
an incidence of 90 deg. This composite layer 
was, as its name indicates, not developed to 
resist erosion by rain, and its performance in this 
respect is improved by a final coating with 
‘** Erocote,” a finish which was developed to 
meet the requirements of the associated firm of 
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Pacaero Engineering Corporation, and not only 
protects the mat from rain but also affords a 
path to earth over the insulating mat for static 
charges. ‘* Erocote”’ also endows the mat with 
a matt texture so that the blades do not flicker 
oppressively in the pilot’s view; the nickel 
sheath is dulled with a layer of black nickel 
plated on by the Dalic process. 

Tail rotor blades do not require such elaborate 
mats, largely because the acceleration field 
prevailing is so high that ice is shed very readily ; 
the de-icing system serves to prevent the rotor 
getting out of balance due to blades shedding at 
random. The mats have only two heated areas 
separated by an unheated strip at the leading 
edge. To simplify the sliprings and connections 
on a small rotor, the whole of the mats on the 
tail rotor are energised together. 

Also to minimise the slipring installation, the 
cycling switch energising the strips in sequence 
is mounted on the main rotor head. Moreover, 
movement of the cycling switch is controlled 
without any separate control circuit; the 
switch contains a solenoid which, whenever 
current is supplied, winds up the advance 
mechanism, and the switch moves when the 
supply is discontinued. This method of opera- 
tion means that the cycling switch never makes 
or breaks cu rent, although it does require that 
the main contactor output shall consist of not 
one but a series of pulses in the ‘heat on” 
period. The crew can control the “ heat on” 
time, according to outside temperature, and the 
** heat off ’’ time, according to note of ice forma- 
tion. The switchgear for this installation was 
subcontracted to Austinlite. 

The system is supplied by a three-phase alter- 
nator driven from the main rotor ; two phases 
are used to heat the main rotor and one the tail 
rotor—since the tail rotor sheds more rapidly 
and cannot be left hot after shedding without 
risk of freezing run-back, the third phase is 
connected alternately to the tail rotor and, so 
that the three phases remain balanced, a resistor 
in the cabin heater. Since the supply is a.c., a 
rectifier in the cyclic switch feeds the solenoid. 
Except for the mats themselves, the equipment 
is designed to be readily removed when the 
helicopter is not expected to meet icing conditions 

The ‘ Wessex” installation is destined to 
undergo trials this winter in Canada. 


[Reply Card No. E2511] 


Metallised Materials 


A COMPREHENSIVE range of metallised materials 
for use in the packaging and allied fields has been 
introduced by E. S. and A. Robinson, Ltd., 
Redcliffe Street, Bristol. A high vacuum metal- 
lising plant installed by the firm has been used to 
investigate the pre- and post-treatments of a wide 
range of materials for processing under 
this technique and it is now _ producing, 
commercially, a range of metallised films and 
textiles. 

The rolls of metallised materials immediately 
available include non-toxic unplasticised p.v.c. 


films — for example, the ‘ improved clarity ” 
““Craytherm”’ manufactured by Greenwich 
Plastics, Ltd. — in thickness ranging from 


0-00lin to 0-020in ; and cellulose acetate film 
up to 0-0075in thick. Cellulosic films which are 
produced can be coated on the unmetallised side 
with heat seal lacquer for use as wrappers ; 
various metallised polyester and polyamide 
films are also available. 

Research and development work is continuing 
into the production of metallised papers, which 
is still a difficult subject although, it is stated, 
some labels have already been produced on a 
commercial basis. One of the major problems 
to be overcome in this connection is the mainte- 
nance of exacting standards in paper production 
as even a Slight ‘‘ gassing’’ of the paper can 
destroy the high vacuum necessary for an 
efficient metal deposition. The best type of paper 
for metallisation has a hard smooth finish, and 
this requirement caused additional problems with 
regard to the labels which have already been 
produced, as special adhesives had to be formu- 
lated for their subsequent application. 


[Reply Card No. E2512] 
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Engineering Production 


The latest statistics published by the 
Board of Trade show that production in the 
engineering and electrical goods industries in 
May has been estimated at 10 per cent more 
than a year earlier. Allowing for the Whitsun 
Holiday, which fell in May last year, this is 
substantially less than the increase of 13 per 
cent in the first four months of 1960, partly, 
the Board of Trade States, because engineer- 
ing output was expanding vigorously in the 
second quarter of 1959. 

New orders for engineering and electrical 
goods continued to be received at a high 
rate in May, and orders on hand, mainly for 
capital goods, which grew rapidly in the first 
four months of the year, increased further. 


Steel Firm’s New Headquarters 


Last week we had the pleasure of 
attending the “ house warming” at the new 
headquarters, in Sheffield, of The United 
Steel Companies, Ltd. Until the beginning 
of this year, the firm’s head office was 
situated in some converted private houses in 
Westbourne Road. It has now been moved, 
a few hundred yards away, to ‘“‘ The Mount,” 
a 126-year-old building which has undergone 
extensive internal reconstruction and on to 
which there have been built a new four- 
storey block and an interconnecting wing. 
““The Mount” was designed in 1834 by 
William Flockton as a block of eight private 
houses, sharing a common pillared facade 
which has been retained in the reconstruction. 
The building has been converted for use as 
executive offices, conference rooms and 
dining rooms. Steel framing has been 
introduced to strengthen the building, most 
of the existing roof having been removed 
and steel trusses introduced to provide a 
large open space on the top floor. A pre- 
stressed concrete hollow tile floor is sup- 
ported on steelwork for most of the second 
floor, but elsewhere the existing timber 
floors have been adjusted in height and 
covered with plywood to receive carpets. The 
external character of the building has been 
maintained internally by the use of traditional 
detailing, arched fanlights providing bor- 
rowed light to the corridors, with panelled 
doors to the offices and plastered walls and 
ceilings. 

The extension is used wholely for office 
accommodation, with a central corridor at 
first floor and above. The extension is 
joined to the existing building at the north 
end and vehicular access to the courtyard is 
under the building. The building is steel 
framed, with prestressed hollow tile floors 
and in situ concrete staircases. The main 
elevations are faced with artificial stone, 
while the panels below the stainless steel 
windows are exposed aggregate concrete. 
The whole building is centrally heated by 
recessed convector heaters under the windows, 
which are served by pipework running in a 
large duct under the ground floor and con- 
necting, below the road, to the existing build- 
ing. An interesting point about the project 
is that it is believed to be the first building to 
use windows completely fabricated in stain- 
less steel and is in consequence free from 
any future external maintenance costs. 

A garage was required to house the cars 
of staff members with facilities for maintain- 


ing the company’s own vehicles ; it was to 
be as inconspicuous as possible and was 
therefore built on two levels partially buried 
into the ground. In order to preserve the 
view from the existing building the garage 
roof was treated as a garden and the whole 
outside of the .building was designed to 
preserve this residential character. 


Overseas Trade 


The Board of Trade announces in its 
journal for July 29 that United Kingdom 
exports in June were valued at £275 million, 
imports at £384,100,000 and re-exports at 
£10,300,000. 

Exports in the second quarter of last year 
rose sharply above the level of the previous 
quarter, when they had fallen back. There 
was little change in the third quarter but 
there were substantial further increases in 
the final quarter and in the first quarter of 
1960. During the first quarter of 1960, 
however, the Board of Trade points out, 
this burst of expansion came to an end, and 
the value of exports in the second quarter, 
seasonally adjusted, was 3 per cent less than 
in the first quarter. The growth of exports 
since the beginning of last year resulted in 
an average level of exports in the first half 
of this year 11 per cent above that of a 
year earlier, and 5 per cent above that of the 
previous half year. Exports to Western 
Europe in the first half of this year were 
15 per cent higher than in the first six months 
of last year, with similar increases to the 
Common Market and the European Free 
Trade Area. Exports to North America 
were higher by 74 per cent and to the sterling 
area by 9 per cent. Engineering products 
accounted for about half of the total increase, 
with mechanical engineering and motor 
vehicles making the largest contributions. 

The check to the increase in the last few 
months seems to have been equally wide- 
spread, the Board of Trade comments, 
exports to each of the six main areas being 
less in the second quarter than in the first, 
although the decline in exports to Western 
Europe was very small, and there has been 
little more than seasonal change in exports 
to the sterling area since the fourth quarter. 

Exports of engineering products as a 
whole were worth 12 per cent more in the 
first half of 1960 than in the first half of 
1959. After a sharp increase at the begin- 
ning of the year there was little further 
change, and in the second quarter exports 
were only 6 per cent more than in the corre- 
sponding period of last year, after showing 
an increase of 19 per cent in the first quarter. 
Machinery, both electrical and non-electrical. 
motor vehicles and instruments all showed 
values in the second quarter little changed 
from those of the first quarter. 

Imports did not begin to rise strongly 
until the thiid quarter of 1959, the Board of 
Trade says, the rate of growth reaching its 
maximum in the last few months of the year 
and thereafter moderating. Imports in the 
first half of this year were 18 per cent higher 
than the first half of last year. 

There has been little change recently in the 
level of re-exports in total, says the Board of 
Trade. Comparison with a year earlier 
shows the effect of the resumption of ship- 
ments of rubber to the Soviet Union at a 


moderate rate since the middle of last year, the 
cessation of shipments of unwrought copper, 
and a sharp reduction in re-exports of oil. 


Capital Expenditure 

Fixed capital expenditure by manufac- 
turing industry during the first quarter of 
this year increased by 11 per cent, compared 
with a year earlier, and expenditure by 
** other industries and services ”’ increased by 
22 per cent. Announcing these figures, the 
Board of Trade says that, taken together, 
these two broad groups of industries showed 
an increase of 16 per cent. 

The increase of 11 per cent in manufactur- 
ing industry’s capital expenditure in the first 
quarter, compared with a year earlier, 
represents a considerable change from the 
fourth quarter of 1959 when expenditure 
was 3 per cent lower. The Board of Trade 
points out that this is the first time since the 
third quarter of 1957 (when expenditure rose 
by 10 per cent) that there has been a sub- 
stantial increase in total expenditure over a 
year earlier. Expenditure both on plant and 
machinery and on building work contri- 
buted about equally to the increase, although 
proportionately the increase in expenditure 
on building work (21 per cent) was greater 
than that on plant and machinery (7 per cent). 
During the last quarter of 1959 there had 
been an increase of 4 per cent in expenditure 
on building work and a fall of 7 per cent in 
expenditure on plant and machinery. The 
volume of expenditure (at 1954 prices) was 
12 per cent higher during the first quarter of 
this year, compared with a fall of 3 per cent 
during the preceding quarter. 


Shipbuilding Statistics 

Returns issued by the Shipbuilding 
Conference state that during the second 
quarter of the year orders were placed for 
eighty-five ships of 158,000 tons gross, which 
brings the orders for the first six months up 
to 138 ships of 353,000 tons gross. These 
figures compare with twenty-nine ships of 
44,000 tons gross and eighty-two ships of 
98,000 tons gross for the respective periods 
in 1959. Against the figure for the first six 
months of this year must be set the cancella- 
tion of twelve ships of 118,000 tons gross, and 
it must be noted that the net addition was 
400,000 tons gross less than the tonnage 
completed. At the end of June there were 
466 ships of 3,780,000 tons gross and valued 
at £570,000,000 in the order book, of which 
sixty-one ships of 731,000 tons gross or 19-3 
per cent were for foreign account. 


Use of the I.C.E. Conditions of Contract 
The Federation of Civil Engineering 
Contractors has undertaken a survey of the 
use made by local authorities of the I.C.E. 
Conditions of Contract. Of the 1757 local 
authorities in England, Scotland and Wales, 
no less than 1311 now use the I.C.E. Con- 
ditions of Contract for letting their civil 
engineering contracts, the Federation states. 
Furthermore, the Federation points out, 
most of the local authorities not using this 
document probably carry out little, if any, 
civil engineering work, and the Federation 
is, therefore, of the view that its adoption by 
local authorities is now virtually complete. 
Some 40,000 copies of the “ I.C.E. Condi- 
tions” are sold each year. 
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Appointments 


Mr. ERISA KIRONDE has been appointed deputy 
chairman of the Uganda Electricity Board. 


Mr. J. E. MARJORAM, A.M.I.Mech.E., has been 
appointed chief engineer of Aeropreen Products, Ltd. 


Mr. Eric SUMMER has been appointed chairman 
of Royston Industries, Ltd. 


SUTCLIFFE ENGINEERING INDUSTRIES, Ltd., states 
that Mr. H. Streets has been appointed to the board 
of Sutcliffe Plant Hire, Ltd. 


Mr. H. B. McAus.tan, A.M.I.Mech.E., has been 
appointed assistant general sales manager of W. H. 
Dorman and Co., Ltd. 


Dr. D. B. MULHOLLAND has been appointed head 
of the Department of Chemical Engineering at West 
Ham College of Technology. 


Mr. S. H. OLIver has been appointed manager of 
the purchasing department of Castrol, Ltd., in 
succession to the late Mr. A. J. Stafford. 


THE CASTROL GroupP states that Mr. J. Romney, 
Mr. N. E. F. Hitchcock and Mr. G. H. J. Simmons 
have been appointed directors of its subsidiary, 
Edwin Cooper and Co., Ltd. 


Mr. R. BROUGHTON has been appointed chief of 
the technical sales denartment of The Pulsometer 
Engineering Company, Ltd., incorporating Joseph 
Evans and Sons (Wolverhampton), Ltd. 

LANSING BAGNALL, Ltd., states that Dr. Karl 
Kobelt has been appointed a director of its two 
Swiss subsidiaries, Lansing Bagnall Holding, Ltd., 
and Lansing Bagnall, A.G. 


Mr. P. Mc. A. MArTIN, general manager of the 
Sprotborough Foundry, John Fowler and Co. 
(Leeds), Ltd., has been appointed a local director 
of the company. 


Mr. S. G. Munpy, M.I.Mech.E., M.I.E.E., 
managing director of Crypton Equipment, Ltd., has 
been elected President of the Garage Equipment 
Association. 


PERKINS ENGINES, Ltd., announces the appoint- 
ment of Mr. G. H. Yarnold as manager of the parts 
merchandising branch which has been established 
in its service department. 


Mr. W. C. M. MATTERSON, founder and joint 
managing director of Matterson, Ltd., has been 
awarded a degree of Master of Science (honoris 
causa) at Leeds University. 


Sir LAWRENCE BRAGG has resigned from the 
chairmanship of the Post Office Frequency Advisory 
Committee and has been succeeded by Dr. R. L. 
Smith-Rose. Dr. Smith-Rose takes up his new 
appointment at the end of September. 


THE BRIGHTSIDE FOUNDRY AND ENGINEERING 
ComPANY, Ltd., has announced that Mr. G. E. 
Robinson has been appointed general sales manager; 
Mr. G. H. Lewis, sales manager, foundry division; 
and Mr. T. Hessey, technical sales manager. 


THE SoUTH WESTERN’ ELECTRICITY BOARD 
announces the appointment of Mr. Leonard Locker 
as deputy chief engineer in succession to Mr. A. G. 
Milne, who has recently been appointed Bristol 
district manager. 

THE UNITED STEEL CompPaANtcs, Ltd., states that 
Mr. H. Darnell has been appointed a director of 
Workington Iron and Steel Company, and Mr. 
D. R. Ward Jones has been appointed a director of 
United Coke and Chemicals Company, Ltd. 


Mr. J. W. MiLNg, M.I.C.E., has been appointed 
chief engineer of the Southend Waterworks Com- 
pany. He succeeds Mr. Adam Hope, M.I.C.E., 
who has been appointed general manager and chief 
engineer of the Wey Valley Water Company. 


G.W.B. FurRNACES, Ltd., has announced the fol- 
lowing appointments : Mr. W. L. Harrison, manager 
of the furnace division; Mr. J. Simpson, sales 
Manager (melting), and Mr. J. Nicholls, sales man- 
ager (heat-treatment) ; Mr. A. Head, chief designer. 


Mr. D. G. Stokes, sales and service director of 
Leyland Motors, Ltd., has been appointed managing 
director of Scammell Lorries, Ltd., in succession to 
Mr. _W._E. Pearson who has retired. Scammell 
Lorries, Ltd., is a member of the Leyland group. 


CosTAIN AND Press (OVERSEAS SERVICES), Ltd., 
announces the following appointments : Sir Richard 
Costain, chairman; Mr. K. P. Allpress, deputy 
chairman ; Mr. J. F. Robinson and Mr. Donald 
Holmes, joint managing directors. 


THE UNITED STEEL COMPANIES, Ltd., announces 
the appointment of Mr. H. A. A. While as general 
export manager, in succession to Mr. E. B. Rees 
who has relinquished the position on medical advice. 
Mr. F. A. Platts has succeeded Mr. While as manager 
of the London office. 


HONEYWELL CONTROLS, Ltd., announces the 
appointment of Mr. J. Hughes as quality manager at 
the Newhouse, Lanarkshire, works. Mr. A. Gordon 
has been appointed manager of the production 
engineering department which has recently been 
formed at the works. 


THE FEDERATION OF BRITISH RUBBER AND ALLIED 
MANUFACTURERS has announced the following 
elections : President, Mr. H. G. W. Chichester- 
Miles, Empire Rubber Company and Rubber 
Bonders, Ltd.; vice-presidents, Mr. S. D. Sutton of 
Veedip, Ltd., and Mr. C. H. M. Baker of Firestone 
Tyre and Rubber Company, Ltd. 


THE WELLMAN SMITH OWEN ENGINEERING COrR- 
PORATION, Ltd., announces that Mr. W. C. Bell has 
been appointed a director. He is also a director of 
Stewarts and Lloyds, Ltd. Mr. D. L. Campbell, 
managing director (sales) of Metallurgical Equipment 
Export Company, Ltd., has also been appointed to 
the Wellman Smith Owen board. 


Business Announcements 


Ekco ELECTRONICS, Ltd., is building a new factory 
at Ashingdon Road, Rochford, Essex. 


S. AND J. Kitcuin, Ltd., Sheffield, is moving to a 
new factory at Brimington Road, Chesterfield. 


HowarD Farrow, Ltd., has moved its head 
office to Highfield Road, Golders Green Road, 
London. N.W.11 (telephone, Meadway 3232). 


Mr. P. J. Arrow has retired from the sales 
organisation of A.E.C., Ltd., after forty years in the 
company’s service. 


METROPOLITAN-VICKERS—GRS, Ltd., announces a 
change of title to Associated Electrical Industries— 
GRS, Ltd. 


THE BROCKHOUSE ORGANISATION states that an 
agreement has been made with Kronenburg of Hedel, 
Holland, for the assembly and sales of Lewin mech- 
anical sweepers in the Benelux countries. 


E. S. AND A. ROBINSON (HOLDINGs), Ltd., has 
formed a new company entitled Robinson Building 
Techniques, Ltd., for the marketing of building 
materials. 


WILLIAM Jones, Ltd., has moved its executive, sales 
and design staff to its works at Westmoor Street, 
Charlton, London, S.E.7 (telephone, Greenwich 
3821). 


British INSULATED CALLENDER’S CABLES, Ltd., 
has announced the retirement of Mr. L. R. B. Spence, 
deputy general manager of the Prescot works, after 
thirty-five years in the company’s service. 


Messrs. STRAIN AND ROBERTSON, consulting 
engineers, 5, Park Circus, Glasgow, C.3, announce 
that they have taken into partnership Mr. J. S. 
Buyers, A.M.I.E.E.,and Mr. W. Bannatyne, 
A.M.I.C.E. 


PRITCHETT AND GOLD AND E.P.S. Company, Ltd., 
announces the formation of a new company, Porous 
Plastics, Ltd., Dagenham Dock, Essex (telephone, 
Dominion 0121), to handle the manufacture and 
marketing of ‘‘ Vyon’’ microporous plastic material. 


MorTIMER ENGINEERING COMPANY has_ been 
acquired by B. Elliott and Co., Ltd., and will trade in 
future under the title of Mortimer Engineering 
Company, Ltd. The executive directors are Mr. E. W. 
Kelleher and Mr. F. E. Wilson. 


YATES PLANT, Ltd., has moved its design, develop- 
ment and sales sections from London to Bedewell 
Works, Hebburn-on-Tyne, Co. Durham. Mr. H. 
Yates continues with the company as a consultant 
on design and development matters. 


FURNIVAL AND Co., Ltd., announces the forma- 
tion of a separate company entitled Andantex, Ltd., 
for the manufacture of reduction units. The address 
of the new company is Tamworth Street, Higher 
Openshaw, Manchester, 11 (telephone, East 1030). 


ANTIFERENCE INSTALLATIONS, Ltd., 19, Dunraven 
Street, Park Lane, London, W.1., has formed a new 
division, the relay and communications division, to 
handle communal and piped television, closed circuit 
television, public address, staff location and all 
communication work. 


STONE-MANGANESE MARINE, Ltd., has now started 
trading operations at 28, St. James’s Square, London, 
S.W.1. The company is responsible for the overseas 
sales of marine products manufactured by the 
Manganese Bronze and Brass Company, Ltd., 
J. Stone and Co. (Propellers), Ltd., Bull’s Metal and 
Marine, Ltd., and Steven and Struthers, Ltd. 


L. G. MOUCHEL AND PARTNERS, Southbank House, 
Black Prince Road, Albert Embankment, London, 
S.E.11, announce that two of their partners, Mr. 
T. H. Bryce and Mr. B. A. E. Hiley, have retired. 
Mr. Leslie Dobson has joined the partnership as 
Newcastle partner and will be in charge of the 
Newcastle office. 


THE BRITISH ELECTRICAL AND ALLIED MANU- 
FACTURERS ASSOCIATION, 36, Kingsway, London, 
W.C.2., has established a semi-conductor devices 
section. The chairman of the new section is Mr. 
L. E. Thomson, director and manager, rectifier 
section, Westinghouse Brake and Signal Company, 
Ltd. The secretary is Mr. C. Brooks. The initial 
membership of the section is : Associated Electrical 
Industries (Rugby), Ltd., Electronic Apparatus 
Division, Heavy Plant Division ; Associated Electrical 
Industries (Woolwich), Ltd ; the Electrical Construc- 
tion Company, Ltd. ; the English Electric Company, 
Ltd. ; Ferranti, Ltd. ; the General Electric Company, 
Ltd. ; Hackbridge and Hewittic Electric Company, 
Ltd. ; International Rectifier Company (Great 
Britain), Ltd. ; Philips Electrical, Ltd. (Research and 
Control Instruments) ; Standard Telephones and 
Cables, Ltd. ; and Westinghouse Brake and Signal 
Company, Ltd. 


Contracts 


THE GOOLE SHIPBUILDING AND REPAIRING COM- 
PANY, Ltd., has received an order for a trawler from 
J. Marr and Son, Ltd.; the ship will have a 
length of 137ft 3in by 28ft beam by 14ft 3in depth 
and will be propelled by a Mirrlees mark KSSDM8 
diesel engine of 1100 b.h.p. at 230 r.p.m. 


BOULTON AND PAUL, Ltd., of Norwich, England, 
has secured a contract in Australia for the installa- 
tion of an automatic handling plant for structural 
steelwork for Johns and Waygood, Ltd., of South 
Melbourne. The order, worth £90,000, comprises 
completely mechanised sawing and drilling machines 
linked by special conveyor equipment designed to 
meet the particular requirements of the company. 


THE GENERAL ELECTRIC COMPANY, Ltd., has 
received an order from the General Post Office for the 
supply and installation of broadband 6000 Mc/s 
radio equipment for two television channels between 
Carlisle and Kirk O’ Shotts, near Glasgow. There 
will be two intermediate repeater stations at Ridding- 
shill and Green Lowther. This is the first use by the 
Post Office of 6000 Mc's for a link of this kind. Each 
channel will carry either a television circuit or 960 
speech circuits. 


THE RICHARDSONS WESTGARTH GroupP has received 
a further order worth nearly £500,000 from the 
Government of Qatar for two multi-stage vacuum 
flash evaporators, each having an output of 750,000 
gallons of fresh water a day. This follows on a 
previous order for two 150,000 gallons a day evapor- 
ators which were installed last year at Doha. The 
two new evaporators will be installed at the new 
Ras Abu Aboud Power Station and will operate on 
low-pressure steam from pass-out turbo-alternator 
sets. They will provide high purity water at very 
low cost for both domestic and boiler feed purposes. 
(Consulting engineers : Preece, Cardew and Rider.) 


JOHN HowarD AND Co., Ltd., has been been 
awarded a contract by the Flintshire County Council 
(acting as the Minister of Transport’s agents) for 
the construction of a new bridge over the River Dee 
and a 13 mile road to by-pass the village of Queens- 
ferry. Work will start in August and is expected to 
be completed in twelve months, at a contract price 
of £695,337. The new Queensferry bridge has been 
designed by Messrs. Mott, Hay and Anderson, 
consulting engineers ; it wil! cross the River Dee 
about 200 yards upstream of the existing narrow 
bascule bridge, covering about 400ft in three spans. 
Dual 24ft carriageways will be provided together 
with 6ft footways. The bridge will be founded on 
large diameter bored piles carrying steel plate girders 
which will act compositely with the reinforced concrete 
deck. The bridge has been designed for rapid con- 
struction methods. 





South African 
Harbours and Coastlines 


BY OUR SOUTH AFRICAN CORRESPONDENT 


Ewe of the more important research projects 
recently undertaken by the South African 
Council for Scientific and Industrial Research 
concerns the influence of ocean currents close to 
the shore on such matters as the siltation of 
harbour mouths, the erosion or stability of 
beaches, and the disposal of effluents. Detailed 
knowledge of inshore ocean currents, which at 
present is very scanty, is an essential prerequisite 
to a national approach to all coastal engineering 
problems. 

In the investigations which are being carried 
out by the National Mechanical Engineering 
Research Institute and the National Institute for 
Water Research, initial attention will be devoted 
to the more important east coast regions. 
Preliminary work on the East London area has 
already yielded interesting and valuable infor- 
mation, particularly in regard to siltation of the 
East London harbours. The accompanying 
photograph of a scale model of the coastline of 
East London harbour shows the flow of the 
ocean currents in that region. 

Since the movement of sand along any coast- 
line is primarily due to transport by inshore 
currents of material brought into suspension by 
wave action or by rivers in flood, a detailed 
knowledge of the currents at a particular spot is 
necessary before suggestions can be made for 
improvements of any particular situation. Simi- 
larly, with effluents discharged into the sea, the 
ocean currents in the vicinity must be fully 
understood, in order to select the best possible 
discharge point. 

The controlling factor which influences the 
inshore ocean currents along the east coast of 
South Africa is the strong Mozambique or 
Agulhas current. It is primarily the interaction 
of this current with the coastline, or more 
correctly, with the underwater profile of the 
continental shelf, that is so important, since it is 
this interaction, together with prevailing winds, 
which is mainly responsible for the well-known 
north-flowing current close to the shore. Another 
effect is that a series of whirls is set up along the 
coast, particularly to the immediate south of any 
large promontory. Such whirls play an im- 
portant part in the movement of sand along the 
coast, and hence are important in relation to 
erosion of beaches and siltation of harbour 
entrances and river mouths. They also play a 
































Research into 


role in dispersing effluents that have been 
discharged into the sea. 

The east coast will receive attention first 
because of the immediate need in that area and 
because of its growing economic importance. 
The Cape coast will need special study because 
of the varying and more involved currents there. 
Also, Durban bay will require special study. 

Afterwards attention will be given to the west 
coast. It may be possible, when the prevailing 
ocean and inshore currents and conditions along 
this coast are better known, to find regions where 
harbours could be established that, with correct 
layout and construction, will not silt up as has 
happened in the past. 

The information and experience gained on the 
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study of the east coast of South Africa will be 
applicable to many other coastlines 6Pthe world, 
particularly to coastlines having strong parallel- 
to-shore currents similar to the Agulhas current. 

Acknowledgment is made to the C.S.I.R. for 
the photograph accompanying this article. 


Aluminium Roof for Stadium 
Grandstand 


©” More than 22,500 square feet of aluminium 
alloy building sheet, weighing only 84 tons, 
were used to cover the grandstand roof at the 
new Boet Erasmus Stadium, official home of the 
Eastern Province Rugby Football Union, in 
Port Elizabeth. 

The prestressed concrete cantilever structure, 
which has an unsupported overhang of 105ft, is 
the largest of its kind in South Africa, and is 
indeed amongst the biggest in the world. 

As high winds are fairly common in Port 
Elizabeth, the grandstand was designed to cope 
with a downward pressure of 18 lb per square 
foot—representing a total live load of 200 tons, 
—and an uplift of 30 lb per square foot. The 
design allows for winds of over 100 m.p.h. 

The 105ft long prestressed concrete ribs, as can 
be seen in Fig.1, cantilever out from the concrete 
frame at the back of the stand, which is anchored 
by means of 75-ton prestressing cables into 
bedrock 40ft below the ground. This dispenses 
with the construction of expensive counter- 
balance weights often associated with structures 
of this kind. 

Each of the ten concrete ribs varies in depth 
from 20in at the front edge of the roof to 123in 
at the main support and carries prestressed 
concrete purlins spaced at 8ft 6in. These in turn 
are fitted with 3in by 2in timber runners to which 
the 20 S.W.G. “ Longspan ” aluminium building 
sheet is secured by means of aluminium alloy 
drive screws. Side laps are fixed with alloy seam 
bolts. 

Aluminium was chosen for this construction 
because of its excellent corrosion resistance—the 
stadium is only a few miles from the Indian 
Ocean—and its light weight. More specifically, 
Acosa ‘* Longspan ”’ sheet manufactured by the 
Aluminium Company of South Africa (Pty.), 
Ltd., was selected because its asymmetrical 
profile, with its wide troughs and narrow crests, 
combine to give great strength which allows a 
wide purlin spacing, permitting economies in 
design and rapid water shedding even on almost 
flat roofs. 

The latter factor was of considerable importance 
as the slope of the roof is only 5 deg., in spite of 
which the designers felt it would not be necessary 
to seal end and side laps. 
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Moselle Canal Progress 


No. I[—(Continued from page 217, July 29) 


The Moselle Treaty signed in October, 1956, by France, the German Federal 
Republic, and Luxembourg, provides for making the river navigable for 1500- 
tonne vessels between Thionville and the confluence with the Rhine at Koblenz. 
It is hoped to have the canalisation in use by 1963, initially with a capacity of 
10,000,000 tonnes per annum. Some 800 million kWh of electricity will also 
be generated in power stations making use of tubular Kaplan turbines (“ bulb” 


turbines). 


The navigation is to be extended to Metz by widening the existing 
Iron Ore Canal to carry ships of 1500 tonnes. 


On its completion, the Moselle 


Canal is to be operated as an international waterway under a similar régime to 
the Rhine. The accompanying article describes the project and some of the work 
now being carried out. 


TRIER 


EGUN on March 1, 1958, the work at Trier- 

Feyen (river {kilometre 195-830) is well 
advanced. Both the ship lock and the small lock 
have been completed, and the third and last weir 
is scheduled to go into service in November. 
The power station structure is completed and 
erection of the first set is now proceeding. Our 
illustration (Fig. 2 ante) shows the site. 

Ship Lock.—The length of a standard 1500- 
tonne river vessel is 80m, the beam 10-5m, and 
the draught 2-5m. Like all other ship locks on 
the Moselle, that at Trier is designed to take 
two 1500-tonne ships at a time, or a pusher 
convoy of two such ships, having a length of 
170m and a beam of 10-5m to 11m. 

The internal dimensions of the lock are: 
length 170m, width 12m between fenders (12-08m 
between walls) and a minimum depth of water 
of 3-5m. The top edge lies 1m above the 
normal upstream water level and 12m above 
sole level. In major floods, the whole lock will 
be submerged by about Im. 
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Fig. 4—Lowering crown gate of Trier shiplock.} This design will be used throughout the German sector of 
In order to flood the lock, the gate is raised above its fully-closed position, open- 


the Moselle navigation. 
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The ends and sides are heavy concrete struc- 
tures founded directly on the rock. The sides 
consist of eleven blocks, each 15m long, 13-75m 
high and having a width at the footings of 9-5m 
and a thickness at the top of approximately 2m. 
These blocks were cast in one operation with all 
bollards, ladders and fittings in position. Dove- 
tailed joints between blocks are made water- 
tight by means of bitumen-impregnated expanded 
cork and a band of plastic material across the 
joint face with edges embedded in the concrete. 
Behind the concrete is a drainage apron separ- 
ating the lock structure from the surrounding 
fillback embankments. The space along the 
sole is paved with 40cm thick precast concrete 
slabs with holes along the centre line communicat- 
ing with a sloping drainage space underneath 
which drains into a sump downstream of the 
lock. 

In transverse secton, the supporting structures 
for the gates are ‘“‘ U ’’-shaped with foundations 
15-75m_ below the top edge at the crown gates 
and 14-95m at the tail gate. 
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GATE IN CLOSED POSITION. 


ing an area at the sill of 14-4 square metres which extends right across the chamber 










Our illustration (Fig. 4) shows the crown gate, 
which is a design specially developed for the 
Moselle, It is a vertical lowering roller gate, 
with a minimum of superstructure (only the 
hoist machinery extends above the top level of 
the lock) and also operates as control gate. 

The gate, with a water face 5-96m high by 
12-5m wide, consists of a stiffening frame of hori- 
zontal and vertical beams clad with 10mm thick 
plate and weighing 20-8 tonnes. Water tight- 
ness is ensured by rubber strips on the gate 
seating against elastic metal bands let into the 
sides of the lock, and a spring-loaded metal strip 
at the sill. On each vertical edge on the down- 
stream side there is a pair of supporting rollers 
near the top and a single roller at the bottom. 
In addition, there are three further rollers 
equally spaced along the bottom edge which run 
on rails fixed to vertical ribs supporting the sill 
beam. The latter is crescent-shaped with the 
hollow side facing upstream. As the gate is 
raised above the normal closed position, water 
is admitted which the sill scoops and directs 
in an “ § ’’-shaped path into the stilling chamber 
from where it enters the lock. 

In order to fill the lock the gate is raised 1-2m 
above sill level, at a speed of 4mm per second, 
uncovering an aperture of about 14-4 square 
metres extending across the full width of the 
lock. Under such conditions the lock can be 
filled in about eight minutes, at the average 
rate of 0-9m per minute (30-4 cumecs). Model 
tests have shown that maximum horizontal force 
acting on ships inside the lock is limited to 
0-17 per cent of the tonnage and the lateral 
force to half this amount. Just before the lock 
is completely filled, the gate is lowered at the 
rate of 76mm per second, in a total time of 
14 minutes. After ships have entered or left 
the lock, the gate can be raised to the fully 
closed position in 14 minutes. 

The crown gate is partially balanced by two 
weights totalling 19-5 tonnes and operated by a 
special chain on each side which can transmit a 
thrust as well as a pull. The two hoists are 
electrically synchronised. Total weight of the 
mechanism, gate and counterweights amounts to 
about 45 tonnes. 

The tail gate is a mitre gate, each leaf measur- 
ing approximately 7-75m in width by 12-10m 
height. The leaves have a 10mm skin plate on a 
stiffening framework, and each is equipped with 
two sluice valves with a combined opening of 
14 square metres and capable of discharging the 
lock in about eight minutes, the same time as is 
needed to fill it. 

Both the mitre leaves and the sluice valves are 
operated from the same control post from 
which also the crown gate is operated ; alter- 
natively, they can be locally operated by push- 
button, or by hand. Each mitre leaf is actuated 
by an oil-hydraulic cylinder acting on a bell- 
crank lever; another oil-hydraulic cylinder, 
mounted on the face of the gate, operates the 
two control valves. The weight of the gate 
alone is 56 tonnes, while the total weight includ- 
ing supports and control organs is 83 tonnes. 
When the lock is used for discharging flood 
water, the mitre leaves are locked against the 
walls to avoid dangerous vibrations. 

A full set of stop beams is being provided 
permitting either gate or the whole lock to be 
dried out. The same will be done at all the other 
locks, so that major overhauls can be carried 
out simultaneously all along the river. Such 
overhauls are envisaged to take place once 
every three or four years. 

Fore-Bays.—Upstream and downstream of the 
ship lock, the line of the riverside lock wall is 
continued for 170m by a straight mole which 
acts as guide to pusher trains entering the lock. 
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The fore-bays are normally 34m wide, the crown 
bay being 330m long and the tail bay 210m, 
exclusive of the 1 in 4 convergent access section, 
formed on the land side by walls of sheet piling. 
The width of the fore-bays allows two ships or 
pusher trains of 10-5m to 1lm to pass. At 
Trier, owing to the existing width of the river, 
the crown bay has already been given the full 
ultimate width of 78-5m which will be adopted 
everywhere when the second set of locks of 
170m length and 20m width is constructed. 

Model tests have been carried out in order to 
establish the best layout of the fore-bays, so as 
to limit transverse water currents at the entrances 
to 0-2m-0+3m per second. 

Boat Lock.—For smaller boats there is an 
18m long and 3-5m wide lock with a minimum 
draught of 1-5m. This is similar to one installed 
at Volkach on the River Main. The structure 
is of concrete, the river side being formed by the 
abutment of the weir. Cheek gates, recessed 
when open, are fitted at the crown and tail end. 
They are operated by oil-hydraulic cylinders 
similar to those of the main lock. Each has a 
sluice valve which is also oil-hydraulically 
actuated. The lock is hand-operated by the 
user himself, from a station midway along one 
of the walls. The procedure is simply to move 
a control lever to the direction in which one 
wishes to travel through the lock and then to 
turn a crank, always in the same direction, 
when all phases of operating the lock follow 
automatically, and without possibility of over- 
winding the mechanism. Two small fore-bays 
isolate the ends of the boat lock from the weir. 
In addition to this lock, there is a concrete ramp 
for small portable craft. 

Fish ladder.—In order to allow fish to migrate 
on the river, a fish ladder has been installed with 
steps 0-25m high, 1-8m wide, and 2:5m deep. 
This ascends in a hairpin bend from the turbine 
tail-race to which the fish are attracted by the 
strong current, to the head water of the weir. 
At the 180 deg. bend, a resting basin has been 
incorporated. A small weir at the top allows 
the water on the ladder to be controlled. For 
eels, pipes of 250mm diameter are provided 
across the weir which are filled with bundles 
of brushwood. 

Weir.—A typical section through the weir is 
shown in Fig. 3 ante. The weir comprises three 
40-2m long sector gates arranged in the open- 
ings between four concrete piers. Each gate is 
hinged downstream along an axis of the cylindrical 





Fig. 5—One of the three 40m long hydraulic sector gates for Trier. 


sectors which lie at right angles to the river. 
Fig. 5 illustrates the construction, which consists 
of a heavy fabricated framework lined with 
8mm to 10mm steel plate on the water and top 
surfaces, while the bottom is open. The radius 
of the sector amounts to 7-25m and its height 
to 5-8m. The internal structure is formed by 
a number of radial frames and longitudinal 
stringers. Each gate weighs 110 tonnes and for 
purposes of transport was dismantled and 
brought from the works to the site in eight heavy 
haulage operations. Including the fixed parts 
of the hinges the total steel weight is about 
130 tonnes. 

When fully lowered, the gate together with its 
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control by means of addi- 

tional pipe connections to 

point of low pressure at 
back of sector 


concrete foundation forms a convex hump, 
which by virtue of its shape does not obstruct 
the flow. On the other hand, the sill is raised 
which enables a considerable saving to be made 
in the required height of the sector gate. At the 
same time the amount of excavation for the 
flotation chamber is reduced, making for a very 
economical design. The shape of the hump is 
such that the solid burden (for a range of sizes 
of 3-5mm to 110mm) will be carried over without 
accumulating. 

At Trier the weir is operated under the follow- 
ing régime. Up to a flow rate of 200 cumecs 
the normal impounded level is increased by 
0-2m by raising the weir. Above this flow, the 
level is reduced to normal and maintained there 
up to the limit of exploitation by the power 
station, 980 cumecs. From the moment the 
flow exceeds the maximum turbine capacity of 
380 cumecs, this is passed by lowering one or 
more of the weirs. Above 980 cumecs the power 
station goes out of operation because the 
available head has become too small. There- 


after, the impounded level is dropped below 


The illustration shows the works 


assembly (in inverted position) 


normal by further lowering the weirs, until the 
maximum navigable flow of about 1310 cumecs 
is reached, at which point the impounded level 
has fallen 0-6m below normal. Beyond this, 
the weirs are lowered fully and the river flows in 
its natural state. 

The Trier barrage uses for the first time a 
floating sector weir capable of being purely 
hydraulically operated over the full range: 
the inside volume is sealed off at the ends and 
also along a line parallel to the axis at the 
upstream face and at the hinges. The end 
seals are formed by a rubber strip fixed to 
the pier in the case of the upstream face and a 
similar strip fixed to the gate and sliding over a 
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steel plate let into the pier, in the case of the 
downstream face. The upstream seal across the 
sector is a double rubber tube fixed to the 
concrete, while on the downstream side there is a 
broad strip of rubber covering the hinges. 

The under space communicates through pipes 
in the piers with the head and tail waters, the 
position of the gate being adjusted purely 
hydraulically by letting water flow into this 
space or draining it. With both inlet and outlet 
closed the gate remains in equilibrium. The 
necessary valves and their motors, pumps, and 
level transducing and recording devices for 
automatic gate operation are also situated inside 
the piers, which are accessible from the power 
station side through a control tunnel. Exits to 
the outside on each pier are protected against 
floods by watertight doors. Protection against 
blockage by ice is provided by stirring the water 
at the sill by means of compressed air, and if 
necessary, heating the cheek plates in the piers 
by means of electric heater elements. 

The weir is controlled within --2cm of the 
set head level by float, as well as by push-buttons 
at the central control room at the lock, on the 
piers, and in the power station, or manually 
from the piers. The two gates nearest to the 
power station are rapidly and automatically 
lowered when flow through the turbines ceases. 
At its downstream end, the 26m wide concrete 
structure of the weir has a baffle sill. Stop 
beams are being provided to enable each section 
of the weir to be dried out in turn for mainten- 
ance. 

Previously this type of weir was unstable at high 
rates of discharge unless controlled by externally- 
driven pumps. There was therefore a danger 
that if the electrical current failed at the critical 
time, the gate would rise, and either cause severe 
flooding or be destroyed. By a device developed 
jointly by the Dingler Works, Zweibriicken, and 
the Federal Hydraulic Laboratory at Karlsruhe, 
this instability has now been removed.* This 
is achieved by taking a branch of the control 
water pipe through a rotating joint at the hinge, 
to an opening just below the crest on the spill 
side. In this way, the flotation chamber is 
allowed to communicate with a zone in which 
at high rates of flow the dynamic pressure is 
substantially below that at the tail water outlet, 
which is fitted with a non-return valve (Fig. 6). 


(To be concluded) 





*F. Jambor, “ Mégliche Erhéhung und Entwicklung der 
festen Wehrschwelle sowie Gestaltung der damit verbundenen 
Wehrkonstruktionen, insbesondere des Sektorwehres,’’ Die 
Bautechnik, Vol. 36, 1959, Nos. 6 and 8, 
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Astronautical Propulsion and Power 
Conversion Systems 


EVELOPMENT and design work in the 

fields of advanced propulsion systems, power 
conversion systems and related areas of space 
technology and research is now being conducted 
by Goodrich-High Voltage Astronautics, Incorp- 
orated, a jointly owned subsidiary of the B. F. 
Goodrich Company, of Akron, Ohio, and the 
High-Voltage Engineering Corporation of 
Burlington, Massachusetts. The new firm has 
the outstanding background in particle acceler- 
ator technology, ion source development and 
electrostatics of High-Voltage Engineering and the 
diversified background of scientific and practical 
accomplishment of B. F. Goodrich in colloid 
technology, rocket propulsion and the design 
of components for aircraft missiles and space 
craft. The company’s major efforts at present 
are in the fields of ion propulsion, colloid pro- 
pulsion, electrostatic power generation and other 
electrical conversion techniques. Ion and colloid 
engines are being developed for application to 
interplanetary vehicles, to satellites having vari- 
able orbits and to attitude control of satellites and 
space vehicles. Vacuum-insulated electrostatic 
power generators are being developed as power 
sources for ion and colloid engines. 

The company is also conducting development 
work leading to other practical applications of 
particle beams in space, improved electronic and 
nuclear instrumentation for space systems, and 
microelectronic components and equipment for 
space application. In addition, the company is 
pursuing research studies in charged particle 
dynamics and physics, and radiation effects. 

A primary objective of G. H. V. Astronautics 
is the development of ion engines for the space 
journeys of the future and to demonstrate the 
feasibility of designing the engines for low weight, 
high efficiency and reliable operation over long 
time periods. The firm’s development pro- 
gramme in ion engines is based on bombardment 
type ion sources and, particularly, on the duo- 





plasmatron arc source originally developed by 
M. Von Ardenne. This device promises high 
power and ionising efficiencies and is light in 
weight when compared with the electrical power 
plant. The duoplasmatron ion thrust unit is 
illustrated in Fig. 1. Mercury, the ion propel- 
lant, is metered to the source and is ionised in the 
arc chamber. Intense ion density is achieved by 
the magnetic mirror geometry. High positive ion 
currents corresponding to several grammes of 
thrust are extracted and focused by the electrode 
system into a calorimeter. In a complete unit a 
neutralisation arrangement, of either the charge 
exchange or electron injection design, replaces 
the calorimeter. 

The duoplasmatron source has been brought 
to a high degree of efficiency by High Voltage 
Engineering in connection with its pioneering 
work with large multi-stage tandem accelerators. 
Ion sources of various types are under continual 
development both for these accelerators and for 
ion beam injection into thermonuclear devices. 

The duoplasmatron ion source presents several 
conceptual advantages when compared with the 
surface ionisation sources proposed by other 
workers in the ion propulsion field. The sources 
have great brilliancy. Ions emerge from a very 
small area, permitting the design of relatively 
simple magnetic and electrostatic ion optical 
systems with minimal interception. Since April, 
1959, the firm has had in operation the low thrust 
ion demonstration unit shown in Fig. 2, which 
uses heavy ions of argon or mercury as the pro- 
pellant. Under contract to the U.S. Army Bal- 
listic Missile Agency, the company is also 
developing ion thrust demonstration units 
capable of producing 100 milliamperes of mercury 
ions and a few grammes of thrust. In addition to 
producing the ion beam with high propellent 
and high electrical efficiency, ion engines require 
the development of a low interception accelerator 
system and an economic neutralisation system. 
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Fig. 1—Duoplasmatron source and ion optical system to demonstrate 


principle of ion thrust 


To obtain useful thrusts from ion engines, the 
space vehicle must be kept electrically neutral. 
One method is to expel a number of negative 
electron charges equal to the positive ion charges. 
In the development of very high current ion 
engines, the injection of electrons presents 
serious theoretical and practical difficulties, and 
the company has suggested and is working on a 
charge-exchange system of beam neutralisation 
similar to the arrangement used in tandem 
accelerators. By this method, neutralisation is 
obtained through passing the positively charged 
ion beam through a gas or vapour at a moderately 
low pressure. The basic physics of the system is 
well understood, and parameters are being 
evaluated so that engineering studies may be 
undertaken. 

In considering the advantages of ion or colloid 
propulsion methods over conventional methods, 
the concept of specific impulse is involved. 
Specific impulse, a quantity determined by divid- 
ing the engine thrust (lb) by the mass-rate-of- 
discharge of propellant (Ib per second), has the 
dimensions of lb-sec/per pound. It serves as a 
figure of merit, indicating the degree of match 
between the ion engine and the mission to be 
accomplished. The higher the propellant velocity, 
the less fuel is required for the same thrust. The 
best chemical propellants have extremely high 
thrusts and low specific impulses of about 400 Ib- 
sec/per pound. Ion rockets operate most 
efficiently at specific impulses above 10,000 
seconds and colloid rockets lie in between. There 
is an optimum value of specific impulse which 
will yield a minimum total weight of power 
plant and propellant for each mission. 

Colloid thrust shows high promise of filling an 
existing gap in the available specific impulse range 
between the relatively low values offered by chem- 
ical and nuclear rockets and the high values of 
the ion engine, as shown in the graph reproduced 
in Fig. 3. In addition, there are indicationsfthat 
colloid engines may be made more simply and 
offer higher efficiency than ion engines for inner 
solar system missions. Colloid thrust devices 
use charged particles (“electric dust’’ or liquid 
droplets) which are heavier than elemental ions 
and which can be accelerated with sufficient 
potential to give a specific impulse in excess of 





Fig. 2—Low thrust ion propulsion demonstration unit with vacuum 
chamber to simulate space environment 
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that obtainable from chemical or nuclear rocket 
engines. Since a variety of solid and liquid 
materials provide suitable ‘“‘fuel,’’ it is interesting 
to speculate that any planet or asteroid may 
provide a refuelling station in space. 

The studies undertaken by the firm have shown 
that colloid propulsion may lie closer to realis- 
ation than other methods proposed for the 1500 
second to 5000 second specific impulse range. 
Some of the problems in colloid propulsion are 
considerably less severe than those in ion pro- 
pulsion. Neutralisation of the charged particle 
beam should be easier because of the very low 
currents and high voltages used. Engine erosion 
should also be materially reduced. 

One new factor affects the efficiency of these 
systems. It is to achieve uniformity in the 
charge/mass ratio of the particles accelerated. 
One approach is to use particles of uniform mass 
and to charge each particle equally. Colloid 
research at the B. F. Goodrich Research Centre 
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Fig. 3—Performance characteristics of various 
designs of rocket engines 


has developed some unusually promising colloid 


material which can readily be separated to 
particles of a predetermined size, including 
polymer ions, latex suspensions and small silica 
spheres. 

Power for far-ranging space vehicles must be 
provided from self-contained energy sources or 
from solar radiation. In either case, the prime 
energy must be converted to electrical energy 
by means of an energy converter. Converters 
under ‘consideration include photo-voltaic, 
thermo-electric and turbo-generator designs. The 
power requirements of ion and colloid rockets 
are the product of the acceleration potential and 
the rate of flow of charge of the particle beam. 
These are massive demands which virtually rule 
out for practical consideration all but nuclear 
reactor power sources. The most efficient 
energy converters are generators which may be 
either electromagnetic or electrostatic. (See 
this section, July 8 and 15 last.) Of these, the 
electrostatic power generator is particularly 
adaptable to the environment of outer space 
and to the needs of high specific impulse 
electrical propulsion systems. 

Terrestrially, electrostatic power generation 
is at a disadvantage. It is most suitable for 
generating potentials of the order of 10,000V 
and requires exceptional insulation properties— 
gas or vacuum contained in massive vessels. The 
high vacuum of space is a natural environment 
for the electrostatic generation of power, where 
the tens of thousands of volts required for 
electrical propulsion are produced with high 
efficiency. The electrostatic generator can be 
constructed with considerably less mass than 
the electro-magnetic generator. In fact, the 
electric field can be produced on conductor 


surfaces having as little mass as construction 
techniques permit, and it is stored in a mass-less, 
loss-free vacuum. The electromagnetic generator, 
on the other hand, requires magnets, coils and 
large amounts of high-permeability materials. 
Goodrich-High Voltage Astronautics, Incor- 
porated, is active in electrostatic science and 
engineering and is engaged in the development 


of electrostatic generators specifically designed 
for space applications. Laboratory models have 
been constructed and efficiency studies are being 
conducted. These activities are leading to a 
rapid increase in knowledge of this relatively 
unexplored field which is among the most 
important if space travel is to be made practical 
within a reasonable length of time. 


Production of Aluminium Bar Stock 
by Casting and Cold Extrusion 


A new method of production of aluminium alloy rod and bar stock was recently 
developed, and is now in operation at the Hunter Engineering Company in Cali- 


fornia. 


It comprises a fully continuous, single-strand horizontal billet casting 


machine with flying saw equipment and a number of cold extrusion presses ranging 


in capacity from 450 to 2500 tons. 


The plant is employed to produce rods and 


bars in 3in to 24in range as well as certain sizes of irrigation pipe. 


| abs about a year an interesting new process 
for the production of aluminium alloy rod 
and bar stock has been in use at the Riverside 
works of the Hunter Engineering Company in 
California. Most aluminium screw machine 
stock in use in the United States to-day is pro- 
duced by the traditional hot-rolling and cold- 
drawing method that evolved over the decades 
in the production of copper-base alloy rod and 
bar. The Hunter process, on the other hand, 
was developed with the metallurgical and 
physical characteristics of aluminium alloys in 
mind. The outstanding innovation in this 
process is the direct reduction of a billet to a 


Fig. 1—Solidified alumin- 
ium alloy billet leaving 
the water-cooled mould of 
Hunter continuous casting 
machine 


rod in one swift stroke of a specially designed 
extrusion press. Since this working takes place 
at slightly above room temperature, far below 
the recrystallisation temperature of aluminium, 
and since the reduction ratio may range from 
8:1 up to 35:1, the metal is subjected to an 
enormous amount of cold work. To a machine 
shop, this means a very fine grain structure, 
resulting in exceptional machinability. 

The present production process is an out- 
growth of the cold-forging process which Mr. 
J. Hunter developed several years ago. The 
excellent mechanical properties, surface finish, 


dimensional uniformity and production rates 
achieved with cold forging led Hunter to feel 
that an adaptation of the cold-forge principles 
would yield superior mill products such as rod, 
bar and tube. But before his theory could 
become a production reality, Hunter had to 
develop a suitable method of producing alu- 
minium extrusion billets. He had found that 


commercially available direct-chill cast billets 
lacked the cleanliness, soundness, uniformity 
and fine grain needed for the cold-reduction 
process. As a result, he developed a remarkably 
compact continuous casting machine that pro- 
duces uniform, high quality extrusion billets in 





a range of alloys, diameters and lengths. The 
production of cold-processed rod at Hunter 
Engineering begins with molten metal. Melting, 
alloying and refining are done in a conventional 
manner in gas-fired melting furnaces. The final 
refining, analysis and temperature adjustment 
are accomplished in an adjacent holding furnace. 
When the metal is ready to be cast, it is fed by a 
launder into the continuous casting machine. 
Together with furnace equipment, the machine 
occupies about 20ft by 50ft of floor space, and is 
capable of producing billets ranging from 2in 
to 30in long and from 2in to 7in in diameter. 





See 
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It appears to be at its best when casting billets 
in the 34in to 7in diameter range. 

The heart of the machine is a movable water- 
cooled mould which slides horizontally on two 
machined steel tie rods. The movement is 
powered by a “ Hydro-Check” air-hydraulic 
system, and automatic control is provided by 
limit switches and standard industrial timers. 
The actual mode of operation could be compared 





with the filling stroke of a hypodermic needle. 
To get the cycle started, a dummy billet is needed 
to close off the open end of the mould. When the 
cycle is started, the mould begins to move slowly 
away from the feed nozzle. Molten metal; which 
is under a slight hydrostatic head, flows through 
the feed nozzle and into the mould cavity and 
begins to solidify immediately. Metal continues 
to flow into the steadily lengthening mould 
cavity until the mould reaches the predetermined 
end of the filling stroke. The mould stops and 
dwells long enough (six seconds to forty seconds 
depending upon alloy and billet diameter) to 
ensure a nearly complete solidification of the 
billet. The mould then quickly retracts to the 
starting position and the cycle is repeated. Now, 
the just-cast billet closes off the open end of the 
mould cavity. The next billet is, in effect, 
welded to the first ong as the stroke is repeated, 
since a zone of semi-molten metal remains at 
the aft end of the previously cast billet. It later 
solidifies together with the molten metal that 
comprises the front end of the next billet. Thus, 
a continuous “log” of aluminium is cast, with 
evenly spaced “cut points” created by each 
stroke of the movable mould. 

A hydraulically-actuated circular saw cuts the 
“logs” into suitable lengths for the subsequent 
homogenising treatment. The blade of this 
saw was specially developed to cut hot metal, 
since the billet leaves the mould at a temperature 
of 800 deg. to 1000 deg. Fah., depending on 
alloy and billet size. The carbide inserts in the 
blade are spaced apart farther than normal 
to give greater clearance for the chips. The saw 
cuts through a 24in diameter billet in two seconds. 
If the billets did not require homogenisation, the 
action of the saw could be synchronised with the 
casting cycle to cut billets to length as they are 
produced. In this case, the saw would be posi- 
tioned so that the blade would enter at the point 
where two billets are joined, and its action would 
be timed to coincide with the solidification 
dwell period. 

The casting rate of the Hunter machine 
varies from 300 1b per hour on the 2in billet to 
approximately 1600 Ib per hour on the 7in billet. 
Thus, from a production point of view, the 
equipment cannot compare with the many 
times greater capacities of the conventional 
direct-chill semi-continuous billet casting mach- 
ines producing multiple strands. The principal 


objective, however, is quality, not speed. The 
success of the cold reduction process requires a 
billet of exceptionally high quality—fine, well 
equiaxed grain structure free of porosity, inclu- 
sions, segregation, and the like. The Hunter is 
said to produce these desired results, due to the 
following factors. Since there is no movement 
of the mould relative to the billet during solidifi- 
cation, no stresses are imposed during the cooling 


Fig. 2—Cast billets being 

cut to length by the flying 

circular saw, which is syn- 

chronised with the casting 
machine 


period. Furthermore, cooling water never 
touches the metal, avoiding severe quenching 
of the metal, and thus minimising the danger of 
cracking due to thermal stresses. The metal 
quality is also influenced by the billet size and 
rate of flow of molten metal into the mould. 
The Hunter machine casts a comparatively small 
section, thus reducing the likelihood of segrega- 
tion. Since the metal enters the mould at a 
relatively slow rate and with almost no turbul- 
ence, practically no oxides or dross get into the 
billet. Because of the consistency of billet 
quality, and the slow cooling rate inherent in the 
process, it is believed that partial homogenisation 
takes place in the casting machine cycle. 

The installation of the machine is simple. It 
is set down on the floor, requires only air, 
electrical and water connections, and is ready to 
start casting. Start-up generally takes about 
half an hour, while the change of moulds for 
different billet sizes takes about two to three 
hours. The wear of the polished steel mould 
liner is practically unimportant because the 
metal shrinks away from the mould when it 
solidifies. 


Fig. 3—Scalped billets 
being loaded on overhead 
conveyor to carry them 
through the cleaning, etch- 
ing and lubricating 
operations 
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At Hunter Engineering, the cast billets are 
homogenised, scalped and lubricated before 
extrusion. A thirty-hour homogenising treat- 
ment is specified for all alloys except the soft 1100 
material. The billets are then cut to length and 
scalped on specially designed lathes that handle 
two to five billets per minute. The metal 
removal varies from 7;in to in, depending on 
billet size. Scalping is necessary to remove 
any surface imperfections such as oxides and cold 
shuts. It also gives precise control of billet 
diameter for subsequent extrusion. The scalped 
billets are loaded on a chain conveyor that 
carries them through a multi-stage cleaning, 
etching and lubricating cycle. The operations 
here include alkaline cleaning, caustic etching, 
de-smutting, and several water rinses. The 
cleaned and etched billets are visually inspected 
for defects as the conveyor carries them to the 
lubricating booth. A special lubricant is applied 
by a “‘ Ransburg ”’ airless electrostatic spray unit. 


The billets are now ready to be cold processed. 
The firm at present has five presses with power 
ratings of 450, 750, 1000, 1600 and 2500 tons. 
The 1600-ton machine is used primarily for 
producing aluminium irrigation pipe. All but 
the 2500-ton press were designed and built by 
Hunter Engineering. There is a considerable 
difference between the Hunter cold extrusion 
press and standard hot extrusion presses. The 
pressure on the ram is up to five times that of a 
hot press of equal rating, and extrusion pressures 
run as high as 250,000lb per square inch. Even 
at these pressures, the ram often has to be moved 
into the chamber with a total clearance of a few 
thousandths of an inch, without binding or 
galling. Thus, press alignment is much more 
critical, and the machine has to be more rugged 
and, at the same time, more precise than normal. 
Furthermore, the pumping capacity is very high, 
so that the machine can cycle rapidly—from two 
strokes a minute on the biggest press to six 
strokes a minute on the 450-ton unit. 


The actual reduction of a billet to a bar is 
remarkably fast for an extrusion operation. The 
completely automated 450-ton press is operated 
by one man, who only has to load billets into the 
“* Magnethermic’”’ heater magazine. The auto- 
matic cycle takes over from there. The in- 
duction heater warms the billets to 100 deg. to 
200 deg. Fah.—to condition the lubricant, not to 
heat the metal—and feeds them to the extrusion 
chamber of the press at a rate of six per minute. 
The press has a ram speed of 200in per minute. 
With each stroke of the ram a bar of aluminium 
shoots out of the press on to an inclined runout 
table, and drops from there into an accumulator. 
As the accumulator fills up, the operator bundles 
the bars together and a fork lift truck carries 
them away for subsequent processing. There is 
no butt end; the entire billet is extruded into a 
bar, which is forced from the die by the following 
stroke of the ram. The extrusion speed is not 
affected by the alloy, so that the hard alloy 7075 
can be extruded as fast as the soft alloy 1100. 
In either case, plastic deformation of the metal is 
very uniform along the length of the bar and 
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from surface to centre. The degree of reduction 
varies from 8-1 to 35-1, depending on the 
diameter of rod produced. This variable also 
influences the production rate, which may range 
from 1000lb to 10,000lb per hour. The grain 
structure of the cold-processed rod is very fine, 
due to the high degree of cold work and the 
relatively fine grain of the billets used. There 
are no inclusions, coring, seams, laps or cold 
shuts. The surface of the bar is very clean and 
glossy due to the use of polished tungsten 
carbide dies, and the fact that the billets are 
scalped prior to extrusion. 

Cold reduction is followed by conventional 
finishing operations. Depending upon the alloy 
and temper desired, the cold-processed rod may 
be solution heat-treated and quenched. In the 
case of alloy 2011, tempers T3 and T8 are 
obtained by cold drawing three rods at a time. 
Round rods are straightened in a rotary skewed 
roller straightener, while hexagonals are pro- 
cessed in a two-plane multi-roller in-line roller 
straightener. The rods are then cut to length, 
chamfered, continuously marked, colour coded, 
and packaged in a unique “* Stak-Pak ’’ system 
that facilitates shipping, storage and dispensing 
of rod and bar stock. All commercial American 
aluminium alloys can be processed by this 
method, but most of Hunter Engineering’s 
production is in alloys 2011-T3 and T8, 2014-T4 


Fig. 4—(Above) 1000-ton 
cold extrusion press de- 
signed and built by Hunter 
Engineering for the pro- 
duction of bar stock 


Fig. 6—(Right) ‘‘Stak-Pak’”’ 
system of storing cold pro- 
cessed rod and bat stocks 











Fig. 5—(Left) Final cold 
reduction of extruded rods 


on triple-strand draw- 
bench to obtain harder 
tempers 


and T451, 2017-T4 and T451, 2024-T4 and 
T351, 6061-0, 6061-T4, 6061-T6 and T651, and 
7075-T6 and T651. The sizes range from 
Zin to 24in on rounds and hexagonals. The bulk 
of the output is shipped in standard 12ft lengths, 
though special lengths can also be supplied. The 
entire production of cold-processed rod and bar— 
currently approximately 250 tons per month—is 
sold through the Olin Aluminium Metals 
Division of the Olin Matheson Chemical 
Corporation. Hunter delivers the material to 
Olin in “ Stak-Paks’’ which can be used in 
conjunction with a special rod dispensing rack to 
simplify single rod dispensing. The ‘“ Stak- 
Pak ’’ may be stacked to 8000lb capacity. With 
the racks spaced 8in apart, 40,0001b of aluminium 
rod may be stored in 114 square feet of floor 
space. It is not necessary to open the bundles 
and to place the rods individually in racks. 
Clearance under the pack prevents corrosion by 
floor moisture and permits an easy engagement 
of a crane sling or a fork lift truck. 

The cold-extrusion process is eminently suited 
to the production of other kinds of aluminium 
products, such as tabular shapes. In fact, the 
1600-ton press is turning out substantial quanti- 
ties of heavy-end irrigation pipe. This was the 


first cold processed aluminium product to reach 
commercial production at the Riverside works. 
The principal advantages of the process for this 
kind of product include high production rates, 
the absolute water-tight integrity of the product 
and the characteristic high-strength, cold-worked 
metal structure obtained with one swift stroke 
of the press. The billets that are destined for 
pipe production are prepared in the same manner 
as rod billets, except that they are drilled down 
the centre to make way for the extrusion mandrel. 
This mandrel is tapered so that the wall thickness 
at one end of each pipe is heavier, and hence 
more resistant to damage during coupling. The 
other end does not have to be heavier because 4 
patented coupling is permanently attached to it. 
Hunter does not supply the couplings ; the 
company only sells the pipe to other firms that 
supply complete irrigation systems. Encouraged 
by the commercial and technological success of 
rod and pipe manufacture, Hunter Engineering 
sees promising possibilities for cold-forming 
process in other aluminium product lines. The 
firm now believes itself to be capable of com- 

















peting with galvanised steel in almost any tabular 7 


product, including fence posts and electrical 
conduit. 
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BRITISH PATENT SPECIFICATIONS 


The dates printed are those of application and publication on completion. Copies of specifications may be obtained at the Patent Office Sales Branch, Southampton Buildings, Chancery Lane, W.C.2, 3s. 6d. each 





ELECTRICAL ENGINEERING 


841,155. October 2, 1956.—SLIDING CONTACT 
Device, CKD, Ceska Lipa, Narodni Podnik, 
Ceska Lipa, Czechoslovakia. 

In various types of presses driven mechanically, 
pneumatically or hydraulically, such as welding 
presses, resistance stamping machines, multi-point or 
seam welding machines, electric current has to be 
transferred from a stationary part, such as a cylinder, 
to a moving part, e.g. a piston-rod carrying an 
electrode or jaws. Various kinds of slidable contacts 
loaded by a continuously acting pressure have been 
used for this purpose, but such a pressure produces 
friction every time the movable contact is moved, 
resulting in a considerable wear of the contact. Refer- 
ring to the drawing, in the present invention a fixed 
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contact A is rigidly supported by the frame of the 
machine and co-acts with a movable contact B. The 
two contacts are the electrodes of a welding press. 
Movable contact B is formed at the end of a piston- 
rod C of a piston-and-cylinder device. The welding 
current is supplied by the secondary winding of a 
welding transformer D on the one hand to the fixed 
contact and on the other hand to the cylinder E 
and from the latter through the piston to the piston- 
rod and electrode. When pressure fluid is admitted 
into the upper working space of the cylinder, the 
piston with piston-rod and electrode B are pushed 
out of the cylinder until the electrode contacts the 
article to be welded. After the electrode has con- 
tacted the article, the pressure in the upper working 
space in the cylinder rises to an adjusted value required 
for the welding process. The sleeve F with the 
sleeve ring G is now pressed by this increased pres- 
sure against the end ring H of the slidable expansion 
contact device. The ring H is pressed against the 
wall of the cylinder and the ring J against the reduced 
piston part and the end ring K is pressed on the one 
hand against the wall of the cylinder and on the 
other hand against the collar L of the piston. All 
rings are at the same time pressed against each 
other. In this way, a perfect contact between the 
cylinder and the piston is achieved and the welding 
current from the transformer proceeds from the 
cylinder, through the rings of the slidable expansion 
contact, to the piston and electrode. When, after 
completion of the welding process, the pressure in 
the upper working space of the cylinder is released, 
pressure ceases to be exercised against the rings of the 
slidable expansion contact and the piston returns 
without any appreciable resistance into its basic 
Position under the influence of the spring M or under 
the pressure acting on the sleeve N.—July 13, 1960. 


840,975. October 19, 1956.—DiELECTRIC HEATING 
Apparatus, Vauxhall Motors Ltd., Luton, 
Bedfordshire. (Jnventors: Eric William Arthur 
Smith and Frank Arthur Rowley.) 

In dielectric heating apparatus, it is desirable for 
the work or load circuit, which includes the electrodes 
and the dielectric between them, to be tuned to the 


resonant frequency of the thermionic generator which 
supplies the radio-frequency current. Departure 
from the tuned condition occurs if the capacitance 
of the load changes. This may arise from increase 
in the dielectric constant of the material during treat- 
ment, due to the effect of the heat ; or, if the apparatus 
is a press, reduction of the distance between the 
electrodes under the applied pressure, as the material 
softens under the heat. The load circuit may also be 
initially out of tune due to the treatment of materials 
of different thicknesses, or which have different 
dielectric constants before treatment. By the present 
invention, detuning of the load circuit is automatically 
corrected, from whichever of the above causes it may 
arise. The inventors have discovered that the 
relation between the generator anode current (which 
is applied to the work) and one phase of the current 
in the input line to the generator is substantially 
linear. Thus the generator input current, which is of 
low frequency and can easily be measured, is an 
indication of the anode current and the related load 
current, which latter being of radio-frequency can 
less conveniently be measured. According to the 
invention there is connected into the input to the 
generator circuit a moving-coil ammeter adapted, 
through a relay, to actuate the adjustment of a device 
which varies an electrical characteristic of the load 
circuit so as to tune that circuit to the resonant 
frequency of the generator. The adjustable device 
associated with the load circuit may be in the form of a 
variable inductor, which varies the inductance of the 
load circuit ; or it may be in the form of a variable 
condenser which applies a capacitance so proportioned 
as to counteract increases in dielectric constant and 
decreases in thickness so that the total capacitance 
of the load circuit remains substantially unchanged. 
Whichever form of adjustable device is used, it may 
be driven by a reversible electric motor energised by 
a relay responsive to the reading of the ammeter. 
The specification describes the invention in terms of 
dielectric heating presses applicable to the manufacture 
of laminated material incorporating thermoplastic 
synthetic resin sheet which undergoes compression 
during the heating treatment.—July 13, 1960. 


ELECTRIC TRACTION 


840,826. November 19, 1957.—ALTERNATING 
CURRENT ELECTRIC TRACTION EQUIPMENTS, 
Metropolitan-Vickers Electrical Company Ltd., 
St. Paul’s Corner, 1-3, St. Paul’s Churchyard, 
London, E.C.4. (Inventor: John Graham Sommer- 
schield.) 

This invention relates to a.c. electric traction 
equipments and particularly to equipment wherein 
the traction motor circuit is energised from the supply 
by means of a transformer, the primary circuit of 
which can be switched for operation on two different 
line voltages, whilst the tractive effort and speed of the 
traction motors may be controlled on both line 
voltages by tap-changing on the secondary winding. 
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Referring to the drawing, in the rectifier traction 
equipment illustrated, the primary winding A of the 
supply transformer comprises four sections which are 
each wound for operation at 6:6kV for example, 
and which are connected in parallel with one another 
between line and earth, when the equipment is 
operating on the lower line voltage (e.g. 6°6kV) 


following closure of circuit breaker contacts B. 
The heating or other auxiliary load C is supplied from 
a tertiary winding D wound correspondingly to the 
primary sections and for operation at 1400V, for 
example, irrespective of the line voltage. The various 
connections between the primary winding sections 
and the connections between the latter and the tertiary 
winding are conveniently effected in the present 
example by means of contacts E of a seven-pole 
two-position switch. For operation of the equipment 
on the higher line voltage (e.g. 25k V) the two-position 
switch is actuated to its other position so that the 
primary sections are then connected in series relation- 
ship with one another and with the tertiary winding 
between the supply line and earth, the tertiary winding 
being connected in phase-opposition to the primary 
winding and at the earthed end of the series connection. 
Since the numbers of turns of the tertiary winding 
and each primary section are in the ratio of 1-4 to 6-6 
the effective total number of turns of the primary 
circuit as compared with the operation at 6-6kV will 
be in the ratio of 26-4—1-4=25 to 6-6 that is to say 
the same secondary voltage would be obtained, on a 
given tap-changing condition of the secondar 
winding E as obtained at a line voltage of 6-6kV in 
the parallel connection of the primary winding 
sections and satisfactory operation is thus obtainable 
on both line voltages. The two-position switch may 
take the form of a drum switch having electro- 
magnetic or electro-pneumatic operating means, the 
operating or control circuits of which will be suitably 
interlocked with the circuit breaker. In other 
embodiments of the invention any other numbers of 
primary winding sections than four may be employed 
as may be appropriate for the ratio between the 
alternative line voltages, and instead of the whole of 
the tertiary winding being connected in series with the 
primary winding for operation on the higher line 
voltage, only a part of it may be so included, and 
alternatively or in addition tap-changing means may 
be provided for effecting tap-changing on the tertiary 
winding to adjust the supply voltage to the train 
heating or other auxiliary load if necessary or desirable. 
It will be noted that in arrangements according to the 
invention, the currents in all the primary winding 
sections under given operating conditions remain 
constant, or substantially constant, for both line 
voltages so that the physical layout of the current- 
carrying turns and of the distribution of the primary 
winding on the transformer core is not changed with 
change of line voltage. As a result the transformer 
may readily be designed to withstand the high 
mechanical forces acting on the winding under fault 
conditions. Such fault conditions are particularly 
liable to arise in the case of equipments wherein the 
traction motors are energised from the transformer by 
means of mercury arc or like rectifiers which are 
liable to back-fire.—July 13, 1960. 


DATA PROCESSING 


842,108. December 28, 1956.—ELECTRICALLY- 
OPERATED RESERVATION SYSTEM, The Teleregister 
Corporation, 445, Fairfield Avenue, Stamford, 
State of Connecticut, United States of America. 

This specification describes a system for storing data 
relating to travel accommodation, as in railway 
vehicles, using magnetic drum storage. The diagram 
or inventory of available reservation space is initially 
stored on rotating magnetisable storage drums by 
means of discrete magnetised spots, this information 
being recorded on the drums by means of signal 
circuits controlled from master stations. The signals 
comprising this information, which can be regarded 
as a diagram for each train, may be transmitted either 
by manipulation of keys at the master keysets or may 
be transmitted automatically, such as from a per- 
forated tape by means of a tape transmitter. The 
information may be changed, whenever required, by 
the master station. It initially includes rows of 
magnetically stored signals (in the direction in which 
scanning of the rotating drum occurs), and these 
signals represent the train number, the various classes 
or categories of accommodations on the train, the 
numbers of the individual cars which make up the 
train, signals representing the categories of accom- 
modations in each car, and index control signals, 
each of which follows a group of eleven successive 
rows which are provided for the entry of reservation 
information by the various ticket selling agents. 

Each ticket agent has a keyset that controls circuits 

by means of which he can make a space availability 

check of the recorded diagram to determine what 

categories of accommodations are available for a 

particular train on a particular date (within a limited 
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period, such as the ensuing thirty days). Alternatively, 
he can determine whether a desired number of ad- 
jacent units of a given category is available. Assuming 
that the desired space is available, the ticket agent can 
insert signals which will reserve such space up to a 
predetermined expiration time. The agent can insert 
signals to indicate that a particular space is sold, 
with or without a previous reservation having been 
made. Where a reservation was previously recorded 
by the agent his equipment can locate the record 
pertaining to that reservation either for effecting a sale 
or a cancellation of the reservation. For a particular 
installation now considered to be representative it is 
necessary to provide at least seven drums each 16in in 
diameter and 18in in axial length, running at 
1200 r.p.m. Based on past experience it is practical 
to use a packing factor of eighty bits per inch linearly 
of each record track, the tracks being spaced yin 
from centre to centre. Each drum then has a storage 
capacity of at least 1,000,000 bits. One of the seven 
drums at a given terminal (for one-way traffic) is to be 
kept in operational reserve for standby or overhaul 
maintenance.—July 20, 1960. 


ELECTRONICS 


841,706. July 8, 1957.—AuToMATIC CONTROL OF 
VEHICLE VARIABLE-SPEED POWER TRANSMISSION, 
Joseph Lucas Industries, Ltd., Great King 
Street, Birmingham, 19. (Inventor: Maldwyn 
Hugh Roberts.) 

This invention has for its object to provide a means 
responsive to engine speed for automatically control- 
ling a vehicle variable-speed power transmission 
mechanism. It is shown in simple form for control- 
ling an overdrive mechanism in the drawing, where 
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the primary winding of the ignition coil of the engine 
is indicated by A, and the usual form of contact 
breaker by B. The filtering and clipping circuit 
which is connected in parallel with the winding A 
causes the voltage impulses associated with the 
winding A to be converted to impulses of a sub- 
stantially square wave form. Control of the filtering 
and clipping circuit is effected by a manually operable 
switch C which is opened by the driver when he 
wishes to render the automatic gear-changing means 
inoperative. The filtering and clipping circuit serves 
to feed the current impulses to the diode pump, 
comprising three diodes. Transistor G is con- 
nected in an amplifying circuit. The arrangement is 
such that when the engine is at rest the switch H is 
closed. On starting the engine and on closing the 
switch C, a negative bias is applied to the base ter- 
minal of the transistor, causing the transistor to 
conduct. The consequent energisation of the relay 
J causes the switch H to open and so prevent opera- 
tion of the solenoid K. With increase of engine 
speed the diode pump current increases, and being 
of opposite polarity to the bias current through 
resistance L it progressively reduces the base voltage 
of the transistor. At a predetermined speed, the 
current through the transistor and relay fall suffi- 
ciently to allow the switch H to close under the 
opposing action of a spring, so bringing the solenoid 
K into action and thereby causing the overdrive 
mechanism to become operative. With fall of speed 
the diode pump current falls correspondingly and the 
relay J then again comes into action and re-opens the 


switch H, so putting the overdrive mechanism out of 


action. A circuit embodying the foregoing principles 
but embodying additional features which are advan- 
tageous in practice is also shown and described in 
the specification.—July 20, 1960. 


841,315. September 20, 1955.—DiIscHARGE SWITCH- 
ING DEVICES FOR RADAR EQUIPMENT, The British 
Thomson-Houston Company, Ltd., Crown 
House, Aldwych, London, W.C.2. (Inventor: 
Clive Zbigniew Muskus.) . 

This invention relates to electric discharge switching 
devices for radar equipment and more particularly 
to devices of the kind known as transmit-receive 
(T.R.) and transmitter-blocker (T.B.), or anti- 
transmit-receiver (A.T.R.), switches. It is found 
that with such devices there is a limit to the r.f. power 
which can be transmitted, since at high power an 


electrical discharge forms across the surface of the 
partition wall carrying the window and behind the 
narrow dimension of the window. Eventually, the 
discharge becomes so large that the transmission of 
power is definitely limited by its occurring between 
the walls of the waveguide. It follows that if the 
dimension of the waveguide at the back of the window 
could be increase’ retaining the same slot, the 
permissible power would be increased correspond- 
ingly, and the main object of the present invention is 
to provide an improved arrangement which permits 
transmission of greater power by using waveguide of 
circular cross section. An example of a T.R. device 
is shown in the drawings, with a side view top left, 
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plan view bottom left, section on III-III top right and 
section on IV-IV bottom right. The device shown 
has at the top an end flange A carrying the end 
partition wall B, which wall is formed with a slot 
window C closed with dielectric. The reference D 
indicates the circular waveguide wall containing the 
discharge gaps E, and irises F, the latter having 
sealed external connections, indicated at G and H. 
The lower end of the waveguide is closed by the end 
flange J which will carry an end partition wall K and 
slot window L similar to the window C. It will be 
appreciated that with this arrangement the diameter 
of the window B which is exposed to discharge is 
appreciably greater than the width of a window which 
could be employed in the case of a rectangular wave- 
guide.—July 13, 1960. 


ELECTRICAL ACCESSORIES 


840,754. September 30, 1957.—ELEcTRIC CONTACTS, 
The General Electric Company, Ltd., Magnet 
House, Kingsway, London, W.C.2. (nventor : 
William James Elliott.) 

This invention relates to electric contacts and 
more particularly, but not exclusively, to electric 
contacts for use with electric fuses of the bridge 
carrier type, a fuse wire or element running between 
a pair of contacts being replaceable. One difficulty 
which is experienced in bridge carrier fuses is the 
making of good electrical contact between the con- 
tacts of the bridge carrier and its base, and any bad 
contact may lead to overheating, which is undesir- 
able. According to the invention, therefore, as 
shown in the drawing, a pair of electric contacts 





adapted to be used with the bridge carrier fuse each 
comprises a strip of copper A, approximately 4in 
wide, 3in long and in thick bent into U-form, the 
limbs B being about 1jin long, and spaced tin apart 
parallel to one another. A short distance away 
from the base C of the U, a single central clamping 
screw D runs parallel to the base through a clearance 
hole in one limb and engages in a tapped hole in the 
other. Each of the contact surfaces on the inside 
of the limbs is provided with a protuberance E of 
line form and on one limb, the protuberance runs 
centrally along the length of the limb while onthe 
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other limb the protuberance runs across the limb 
at a point about halfway along so that the two 
protuberances are transverse to one another. Both 
protuberances have a rounded form. The pro- 
tuberance running along the length of its limb 
ends at one end at the free end of the limb and at the 
other, in a punched hole F, the hole permitting the 
pressing operation. The two contacts according to 
the present invention, only one of which is shown, 
are mounted back to back and spaced apart on the 
fuse body G with the screws D passing through 
suitable apertures in the body and the bases of the 
U’s engaging around correspondingly shaped parts 
of the body. The contacts engage solid rectangular 
contact blocks H on the fuse base (not shown), the 
contact blocks being mounted on threaded shanks J 
and forming terminals of the complete fuse, and the 
limbs B of a contact would engage one on each side 
of a contact block H. By virtue of the line-like 
protuberances E, effective contact “lining up” is 
obtained and it has been found that in one contact 
construction according to the present invention 
there was 30 per cent less heating than in normal 
types of blade contacts. Four other methods of 
forming and locating the protuberances are shown in 
the specification.—July 13, 1960. 


Catalogues and Brochures 


IMPERIAL CHEMICAL INDusTRIES, Ltd., Metals Division Head- 
quarters, P.O. Box 216, Birmingham, 6.—Titanium weight tables. 


RANSOMES AND RAPIER, Ltd., Waterside Works, Ipswich.— 
Illustrated brochure describing high discharge truck concrete 
mixers. 


HAWKE CABLE GLANDS, Ltd., Ashworth Street, Denton, 
Manchester.—Illustrated catalogue containing technical details 
of standard types of ‘‘ Hawke’”’ controlled compression type 
cable glands and sealing boxes. The full range accommodates 
cables up to 3in outside diameter. 


THE SHEFFIELD WIRE Rope ComPANy, Ltd., Darnall, Sheffield, 
9.—A new and revised 70-page catalogue listing the company’s 
ropes in accordance with the revised standards issued by the 
British Standards Institution. The catalogue is divided into six 
main sections covering general information, mining, engineering, 
marine, fittings and other products. 


STEWARTS AND LLoyps, Ltd., Pipework Engineering Division, 
Broad Street Chambers, Birmingham, 1.—Brochure entitled 
‘“* Industrial Pipework’’ issued by the pipework engineering 
division of Stewarts and Lloyds. The brochure has been com- 
piled to assist engineers and others concerned with the design or 
purchase of pipework, and contains much information of a 
general character besides dealing specifically with the services the 
division has available. There is a section of the brochure devoted 
to manufacturing processes, covering bending, branching, 
flanging, welding and jointing, &c., whilst another section dis- 
cusses design considerations, including calculation of pipe bores 
con ae thicknesses. Many tables are included in this 72-page 

ooklet. 


Forthcoming Engagements 


Secretaries of Institutions, Societies &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their inseriion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

meeting. In all cases the TiME and PLACE at which the meeting 
is to be held should be clearly stated 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


Thurs., Aug. 11.—SouTH West LONDON BRANCH : Prince of Wales 
Hotel, Wimbledon, London, S.W.19 ‘ Floor Heating,” 
C. J Wheeler, 7.45 p.m. 


BRITISH INTERPLANETARY SOCIETY 


Mon. to Sat., Aug. 15 to 20.—Royal Institute of Technology, 
Stockholm, Sweden, Eleventh International Astronautical 
Congress. 


INSTITUTE OF! METALS 
Tues., Aug. 16.—17, Belgrave Square, London, S.W.1, ‘‘ The 
Physical Nature of Plastic Flow,”’ J. J. Gilman, 6.30 p.m 


ROYAL INSTITUTION OF CHARTERED 
SURVEYORS 


Tues., Aug. 30 to Sat., Sept. 3.—The University College of North 
Wales, Bangor, Annual Conference, 1960. 


Advanced Engineering Courses 


Production Engineering. IMPERIAL COLLEGE OF SCIENCE AND 
TECHNOLOGY, South Kensington, London, S.W.7. A full- 
time course in production engineering commencing in October. 
The course will be of one year’s duration and successful candi- 
dates will be awarded the D.I.C. Students will be required to 
take three compulsory subjects: Industrial engineering ; 
management and industrial administration, and statistics and 
Statistical methods. Prospective entrants should possess 4 
degree or equivalent, together with some practical experience. 


Production Planning and Control. UNIVERSITY OF BIRMINGHAM, 
Institute for Engineering Production, ‘‘ Southfield,” 16, 
Norfolk Road, Edgbaston, Birmingham 15. Residential 


executive course, September 19 to 30. The primary aim of 


the course is to discuss methods of production planning and 
control and the application of systematic analysis to these 
functions with a view to the improvement of organisational 
and production efficiency. The course is intended for industrial 
executives, senior production engineers and controllers, O. and 
M. personnel and other specialists in related fields. Fee sixty 
guineas. 
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Refractory Concrete 


the 
ADAPTABLE 
Refractory 
Material 
made with 


crushed firebrick 


CIMENT FONDU 


rst or BOSIE TOPS 


because z= The reduction of joints eliminates displacement troubles. 
It is ready for use and of great strength and hardness within 24 hours. 
—lIt will withstand severe thermal shock without spalling. 
It has a smooth level surface. It has no appreciable drying shrinkage or after-contraction. 
It is stable under load up to 1350°C. (2460°F). 


USE SECAR 250 
(an iron-free white calcium-aluminate cement) 
Write for further details C| M [ NT for 


and photographic examples. Super Duty and Special Conditions of: 
FO UJ Higher temperatures up to 1800°C 








Reducing atmospheres 
Resistance to Slag attack 
Resistance to products of combustion 





Regd Trade Mark . ‘ ” 
ALUMINOUS CEMENT Write for booklet “‘SECAR 250 

















is manufactured by 


LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 


73 BROOK STREET, LONDON W.1. Telephone: MAY fair 8546 apt 


Enter No. 491 on reply card 
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strain 


gauges 





Electrical wire resistance strain gauges are accepted by engineers 
as one of the most important means of investigating stresses and 
strains in all types of structures and machines. The electrical 
resistance strain gauge consists of a grid of fine wire bonded to 
a paper or Araldite membrane which can be cemented to the 
surface under investigation. Connections are taken from the 
gauge to apparatus designed to give reliable and quick readings 
of the strain being measured. 


Tinsley strain gauges are available in various designs & 
materials to meet individual requirements within three 
broad temperature ranges :— 


Standard strain gauges.................. 70°C Max. 
Medium temp. gauges............... 300°C Max. 
High temp. gauges...................+. 700°C Max. 


A range of measuring instruments can be supplied for 
indicating and recording static strains. 


Write for Lists 210 and 210A, giving full particulars of Tinsley strain gauges and 
associated measuring apparatus. 
H. TINSLEY & CO. LTD. WERNDEE HALL, SOUTH NORWOOD, LONDON S.E.25 
Telephone: ADDiscombe 6046-7-8 
Enter No. 501 on reply card 
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BOLTS, NUTS, SPECIAL FASTENINGS 








a boll for t/ 


Whatever your fastening prob 
Wiley can make a bolt for it 





JAMES WILEY & SONS LTD., DARLASTOW 
Telephone: James Bridge 2692 








Enter No. 502 on reply « 





steam trapping is 











our business..... (3 
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The MIL FLOAT TRAP is a worthy companion to the 
MIL range of Thermostatic Steam Traps. It has! 
been designed especially for use on those application: 
where a rapid heat transfer rate is essential. Compact 
and robust in design, having generous discharg) 
capacities, it incorporates an indestructible bimetallic 4 
element ensuring that the valve is held in the fully), 


open position when cold to vent air readily. 





For draining compressed air lines a specially adapted : 


version of the MIL Float Trap is available. 


MIDLAND INDUSTRIES LIMITE 


HEATH TOWN WORKS - WOLVERHAMPTON} 


Telephone : 23901 
London Office : 28 Victoria Street, $.W.1 
Glasgow Office : 69 St. Vincent Street, C.2 ; 


Enter No. 503 on reply ° 
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| down to earth... 


There is no need to 
’ about future trends 
New ‘‘ POLYORC B”’ 


unplasticised P.V.C. is proving 


“pipe dream’ 


in water mains. 


itself now in actual installations 
0 up and down the country 
as the material of the future for 


-water distribution. 


YORKSHIRE 


IMPERIAL 





“POLYORC B” 
SUNPLASTICISED P.V.C. 
—the tough, new plastic pipe 


for underground water mains and services 
the 





Me 6 (ee 
a Send for | You will be interested also in | 
at = your copy ‘“ POLYORC BH,” HIGH IMPACT, 
ree h | RIGID P.V.C. TUBES AND FIT- | 
| of the : | | 
lic 7 a TINGS—the non-corrosive, genera 
ully Polyorc B | purpose piping material for | 
publication | industry. l 
tel to-day | we send you details? | 
The YORKSHIRE IMPERIAL METALS LIMITED 


HEAD OFFICE—P.O. BOX 166, LEEDS 
TELEPHONE: LEEDS 7-2222 


ONE 





Enter No. 511 on reply card 











PLEASE 
WRITE FOR 
THIS 
CATALOGUE 








LEDWARD & BECKETT LTD. 


PARLIAMENT MANSIONS ABBEY ORCHARD ST. 
LONDON S.W.|I 


PHONE: ABBEY 5429 TELEGRAMS: PREFERMENT, SOWEST-LONDON 








Enter No. 512 on reply card 














BARR NETHERTON 
IRON WORKS, 
KILMARNOCK, 

THOMSON fea 


Grams and Cablegrams: 
“BARR, KILMARNOCK” 
Telephone: 
KILMARNOCK 791 


& Co. Lid. 


We Manufacture 


DISHED AND FLANGED DRUM ENDS. 
FLAT AND FLANGED TANK ENDS. 
FLANGED COMPENSATING PLATES. 
FLAT COMPENSATING RINGS. 
EMBOSSED MANHOLE DOORS. 
SINGLE FLANGED NOZZLES. 
DOUBLE FLANGED STANDPIPES. 
PIPE LINE FITTINGS INCLUDING 
BENDS, TEES, CROSSES, REDUCERS, 
CAPS, SADDLES AND SLEEVES. 
PIPE LINE FLANGES, SLIP-ON 
WELDING NECK AND BLANK. 
MISCELLANEOUS PRESSINGS 
AND FORGINGS. 


London Office :— 
10, NORFOLK STREET, LONDON, W.C.2 
Telegrams: TUBENPIPE, PHONE, LONDON 
Telephone: COVENT GARDEN 0315/6/7 
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EVERYTHING IN SHEET METAL WORK 


| 


V. W. 
FOR FABRICATION and 
GENERAL ENGINEERING 


General Sheet Metal Work, Metal Pressing 
and Stamping, Duct Work and Ventilating 
Plants, Tanks Cylinders Turning, Milling etc. 
PLATING, Chrome, Nickel, Cadmium etc. | 





Mel FE 

















SORT, 
a, 
eames l 


























CO., 
LTD. 









NT 




















A.I.D. and ARB. 
approved Y 








Vv. W. CO., LTD. | “4 


Radspray Works, High Street, Stratford, London, E.15 Tel: MARyland 6761 (6 lines) 


Clamping 
for Safety 


with the ODONI MACHINE BED CLAMP 
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An entirely new design in Machine Bed 
Clamps, now in use in workshops 
throughout the country, is making the 
machining of small parts easier and safer. 


The Odoni Machine Bed Clamp has these 
features: 





Designed to 
withstand shock 
loads, alternating 
stresses and 
vibration. 


Clampsany thicknessfrom .00lin.to2}in. Drilling 14” diam, through 14” mild steel 
Fully open to fully closed in a few turns. 
No spanner, packings, shims or other 
makeshift required. 

Swivels in any direction without adjust- 
ment. 

Over } ton pressure can be applied. 








Supplied with bolts and heavy washers for 
T-slots. Base fitting tapped %in. Whitworth. 
Finished in grey hammer stove. Obtainable 
through Engineer’s Merchants or direct from 
the manufacturers, price £2.17.6 per pair. 


14 day FREE TRIAL 


Try a pair of Odoni Machine Bed} Clamps in your own 
machine shop. Send us a postcard 
today with your name and address— 

e 


we will send you a pair of clamps by 
Odon return without any obligation to 
purchase, and at no cost to your- : 
a E 
Patents applied for in principal countries Precision milling on rotary table 
ODONI EQUIPMENT LIMITED (Dept. 47) 
79-85 SCRUBS LANE, LONDON N.W.10 telephone LADBROKE 2948 
Enter No. 522 on reply card 


~pbesure... | 
IT'S THE GENUINE DOUGLAS,LAWSON | 
‘STANCHION PULLEY 


DOUGLAS, LAWSON AND COMPANY LIMITED 
BIRSTALL: LEEDS-ENGLAND 
Telephone : Batley 598 & 599 Telegrams : ‘‘Pulleys’’ Birstall, Leeds & 
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As you may know, we have been punching 
it home in past advertisements that Tufnol 
can be punched and machined with ease, 
speed and economy. And because this 
most versatile laminated plastics material 
is also corrosion resistant and an electrical 


insulator, Tufnol punchings are exactly 





suited to components for the aircraft, 


if motor and electronic industries, and in all 





branches of electrical and mechanical 
service. Tufnol punchings can be pro- 
duced to your specification in our factory; 
i alternatively, Tufnol can be supplied in 
4 sheets or strips for punching in your own 


workshops. 





Write for further information. 


FOR PUNCHINGS 


SS TUFNOL LTD PERRY BARR : BIRMINGHAM 228 
ar 378 
y ° , Enter No. 531 on reply card 
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CASTLE DONINGTON 

























= e 


Pie ee C.E.G.B. East Midlands Division. 


i 4 i vylhooa, xe Bey | } The largest single 
et gn | tiga thermal power station 
in Great Britain 





Castle Donington houses six 
100 MW 3000 rpm steam turbine- - 
generators together with their - 
associated condensing plants 
and feedwater heating equip- 
ments. All this power plant was 
manufactured by AEI Turbine- 
Generator Division. 





Castle Donington recorded the 
highest average overall thermal 
efficiency of any British power 
station during the three years 
ending 31st March 1959. 


General view of the complete installation 
of six 100 MW é  turbine-generators 


The two-cylinder, close-coupled turbines operate with 
steam conditions at the turbine stop valve of 1500 psig, 
1050°F and exhaust to AEI condensers. 

Direct-coupled generators produce 3 phase, 50 c/s 
alternating current at 13-8 kV. The rotor windings are 
directly cooled by hydrogen circulating in contact with 
the copper. 

The generators are directly connected to the AEIl 
main step up transformers and the power is controlled 
to the grid by AEI circuit-breakers. 


No. 2 set and its twin- 
shell AEI Condenser. 





Turbine-Generator Division 


Associated Electrical Industries 


Enquiries to: AEl Turbine-Generator Division ; Trafford Park, Manchester 17, or to your local AEl Office. 


WORKS AT MANCHESTER AND RUGBY, ENGLAND - GLASGOW, SCOTLAND -: LARNE, NORTHERN IRELAND il 
BA, 
Enter No. 541 on reply call 
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| ORE Schieldrop Industrial Oil Burners are used by 


MORE and more leading engineers and 
MORE: .:iac-0- S.P.0. Burners have 


been sold 
than any other make 
an 3785 & 
STER 
ope el 385! ¢ e @ Y 
oun ae 383-3109 o 


industrial Burners 


SCHIELDROP & CO. LTD., STOTFOLD, BEDS * Tel 414 (4 lines) py, 
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WORMS 
BEVELS RACKS 
| WORM SCREWS 
| WHEELS 
; SILENT 
| HELICALS GEARS 
CHAIN CHANGE 
GEARS GEARS 
I complete All materials 
f standard 
| Supply pitches to 
tting Only 7ft diameter 


machine castings made to customers’ patterns. Low prices for planing, boring, turning, screwcutting 
nd your enquiries to 


REENWOOD’S STANDARD GEAR CUTTING CO. LITD., 
ew Bond Street, Halifax. Telephone: Halifax 5217/8 Telegrams: ‘* Gears. *’ 
Enter No. 552 on reply card 











Ge AUS RESON CAP Set Pe eo OER ES: 
SS sect err aes saan FON 
poo Sapa aS Sh 


ts re i 











AUTOMATIC 
DRAIN 
AIR LINE FILTERS 


FULLY AUTOMATIC filtering and 
moisture removal and fully automatic 
draining of the compressed air line 
before it reaches your air-powered 
equipment ensures ideal working con- 
ditions and thus reduces maintenance 
costs. Once installed no adjustments 
are necessary, so that you can rest 
assured that your equipment is contin- 
ually receiving dry filtered air—and the 
automatic drain continues to operate 
even if no air is flowing . 





MANUAL DRAIN AIR FILTERS 
are also available and are designed to 
fit the same pipe sizes. 


COMPRESSED AIR 
FILTERS, REGULATORS 
AND LUBRICATORS 


Full details from: 
Cc. A. NORGREN LTD., SHIPSTON-ON-STOUR, WARWICKSHIRE. Tel: | /0 & 106 


COMPRESSED AIR NEEDS 41g EQUIPMENT 


mow.137 
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“SADT QUALITY POWER TRANSMISSION EQUIPMENT 


is this man costing you money ? 


















@ ELIMINATE MANUALLY 
OPERATED VALVES 

@ INCREASE EFFICIENCY— 
@ MOTORIZE WITH THE RX 
SERVO MOTOR— 


@ OPERATION IN ALL POSSIBLE 
POSITIONS 


The RX is so designed for valve opera- 
tion that existing as well as new valves 
can be inexpensively motorized without 
any structural alteration to the valve. 
The valve DOES NOT HAVE TO BE 
TAKEN OUT OF SERVICE while 
being adapted. 

Standardize with SADI servo motors. 
NO LIMIT SWITCH SETTING 
REQUIRED at installation. 
OPENING and CLOSING EN- 
SURED even if limit switches are out 
of action. 

OPERATION IN ALL POSSIBLE 
POSITIONS—Horizontal, Vertical or 
inclined at an angle. 





Other Sadi Power Transmission products— 
A.S. SAFETY COUPLINGS : SADIVAR 
VARIATORS:‘GEARED MOTORS: SPEED 
REDUCERS *‘ HAULAGE CAPSTANS ° 
WINCHES * MACHINE TOOL DRIVES 


If you are concerned with motorization 
problems you cannot afford to be with- 
out the world’s leading specialized’ 
journal on MOTORIZATION which 
will be sent to you FREE on request. 


Peer eeeeeeeernasey 


- Please send me your FREE ; 
fy issue journal ‘MOTORIZATION’ ft 
i and further details of . 
i i 
Be tet i eas ES er kei a § 
; oon oe ee ee ee ae : 
ROOD TTT y 
§ a 
$ a 
a é 


r 
i 
i 
t 
' 
i 
£ 
i 
i 
7 
7 
7 
i 
t 
i 
i 
i 
bbe 





Automatic or manual electric control of valves by RX Servo Motor: $rd to 7 h.p. 


SADI ENGINEERING CO. LTD. 


10-14 ANSDELL STREET, LONDON, W.8 


Telephone: WEStern 7653 


Enter No. 554 on reply card 


Aug. 5, 1960 


SS EE S.-H | | 


Manufacturers of... 





GUEST KEEN IRON & STEEL | 
COMPANY 


e STEE 





BLOOMS 
SLABS 


BILLETS 
SECTIONS 


COLLIERY ARCHES - PIT PROPS 
ROOFING BARS ° LIGHT RAILS 
SLEEPERS and HAMMERLOCK STRUTS 


° CASTINGS 


BASIC 
HEMATITE 





FERROUS 
NON FERROUS 


GUEST KEEN IRON & STEEL CO. LTD. 


Telephone: Cardiff 33151 


East Moors, Cardiff. 


Telegrams : 4“;Billets, Cardiff” 


Enter No. 561 on reply 
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B. L. & N. PHILLIPS LTD., 
THE PEST CONTROL SPECIALISTS 
INVITE YOU TO 
MAKE YOUR PEST CONTROL PROBLEM 
THEIR PROBLEM 


Their service is a nation-wide one and they would be pleased 
to arrange for a representative to call upon you, without 
obligation, to discuss your problem. 


BIRMINGHAM: 37, Thorp Street, 5. 


Tel: Midland 9042 


BRISTOL: Swan House,112, Hotwell Road, 8. 


Tel: Bristol 20512 


EXETER: 21, Church Lane, St. Sidwell’s. 


Tel: Exeter 54181 


EDINBURGH : Pesticidal Services (Scotland) 
Ltd., 5, Northumberland Place, Edinburgh, 3. 
Tel: Waverley 3778 


GLASGOW : Pesticidal Services (Scotland) 
Ltd., 93, Waterloo Street. Tel: City 0753 


SOUTHAMPTON: 7, College Place, London 


Road, Southampton. Tel: Southampton 25307 


B.L.&N.PHILLIPS LTD., Vermin destroyers. 124, Southwark Street, London, S.E.1. WATerloo 554 


LEEDS: 21, Upper Mill Hill. Tel: Leeds 
2-5266 


LIVERPOOL: ga, Rumford Place, 3. | 


Tel: Central 2068 


| 





BELFAST : Pesticidal Services (Ireland) Ltd, 7 
153, Upper North Street. Tel: Belfast 26998 


Enter No. 562 on reply 
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How BORG & BECK quality is aareliaheclnatsxe 








Friction clutches 


The artist’s impression shows one of the many testing machines 
used in the evolution and testing of Borg & Beck clutches. 


ade aie 





The operator is checking torque capacity; the stability of clutch 
facings is also tested on this machine. 





Other machines test clutch facings for coefficient of friction, wear 


and other characteristics. A catalogue showing the wide range of 
Borg & Beck clutches, and Rockford ‘over- 
centre’ clutches and power take-offs, will 
be sent on request. 


It is this constant research which maintains the progress and 
quality of Borg & Beck clutches. 


2 EE UNE ST 


SH 


The small illustration above shows the 


B O RG B EF C K 13” Borg & Beck strap-drive clutch. 
a & 


REGD. TRADE MARK 


BORG & BECK COMPANY LTD. LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 


. 





8 fy ONE OF THE AUTOMOTIVE PRODUCTS GROUP 
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ALL TYPES OF TRUCKS completely recondi- 
tioned by fabricating new bodies and the 








E \ 4 replacement of all worn chassis sections as 
Eu a @ necessary. Bogey wheels and axles built up 
Bd and machined to standard if required. 
a fh Be BAR Quotations gladly submitted without obliga- 
me pe ‘| mS Wiese tion. 


Collection and delivery by our own transport. 











es 
By Appointment to 
HoM THE QUEEN 
Agricultural Engineers 

f W Dilloway Ltda 























P, W. DILLOWAY LTD 


Head Office & Works 207 we, AR 
SOUTHALL, Middlesex UW WANTS 
Telephone: Southall 6511 (5 lines) “, 





Scottish Office & Works vu WJ 

32 Burnfield Road, Giffnock, Glasgow © | s F 

Telephone: Giffnock 1125-6 fy Th 
VILL 

West Country Office & Works ; 

Teignmouth, Devon YT si “uso ‘ 

Telephone: Teignmouth‘ 1325 vg 4A ye ty uf 


Enter No. 581 on reply card 












Aug. 5, 1960 THE ENGINEE 


THERE’S 
PLANT CAPAGITY 
AT GARRON 


It pays to use the production resources of Carron Company. 250 
acres of plant for casting, forging, machining, enamelling and sheet 
metal fabrication are on call to manufacturers who find it uneconomic 
to tool up for the special job. The technical advisory service of Carron 


is ready at all times to help iron out production problems, 


Consider this plant capacity for medium heavy machining: plan- 
ing vertical and horizontal boring mills; milling and drilling of work 
up to 5 tons; moulding and machining capacity for non-ferrous 
components up to 5 cwts., including high speed routing and precision ‘ 
milling. Fabrications, too, light and heavy gauge, stainless steel, press 


tools, welding. From small light gauge sheet metal to large plate ; 





welded fabrications, Carron can quote. 


SOLEIL PES 





ARRO 


| 





eS 


CARRON COMPANY - CARRON - FALKIRK - STIRLINGSHIl, 
LONDON OFFICE: 15 UPPER THAMES STREET, E,C.4. CENtral 7581 (4 lines) | 


and at 22-26 Redcross Street, Liverpool, 1, 125 Buchanan : 
Street, Glasgow, C.1. 33 Bath Lane, Newcastle upon Tyne y 
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GEARBOX 


@ Range 1/33 h.p. to IS h.p. @9 to | stepless speed 

variation @ Constant power transmission @ Flange mounted 
motors (when required) @ Flange mounted Reduction 

Gears for low output speeds @ Exceptionally light, sensitive 
and accurate control of speed settings by handwheel, 
pneumatic, mechanical or electrical remote control. 

@ Service reliability resulting from a simple design. 

@ Compact, vibrationless and silent. 


ALLSPEEDS LTD. 


60, Royal Works : Clayton-le-Moors - Accrington, Lancs. 
Telephone: Accrington 35441 (6 lines) 


LONDON: 59 PARK ROAD NORTH, ACTON, W.3. TEL: ACORN 7150 

SCOTLAND: P.O. BOX NO. I, CLARKSTON, GLASGOW. TEL: BUSBY 2738 

MIDLANDS: CRUSADER HOUSE, 24 LIVERY STREET, BIRMINGHAM 3. TEL: CENTRAL 8897 
YORKSHIRE: MIDLAND WORKS, CANAL ROAD, LEEDS 12. TEL : 630551 
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ELECTRIC REMOTE CONTROL 
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ONE HOLE FREE IN EVERY THREE | 


if 
' 


The Speedicut ‘‘Chipbreaker” Drill operate; 
at 50% to 400% higher feed rates, with th 








ey », safety given by chip control. It will there} 
A, y fore drill at least three holes in the en} § 
“aw 36 normally taken for two. 
- < Ww d hi i 
& e can demonstrate this to you on youl 
Ve own equipment. f 
y There are real savings here, particularly # 
4 you also get more holes between regrinds, | 








“CHIPBREAKER” DRILLS 


FIRTH BROWN TOOLS LIMITED 
SPEEDICUT WORKS <- CARLISLE STREET EAST 






* SHEFFIELD 4. 


Enter No. 601 on reply ¢ : 
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DESIGNERS OF CLUTCH 
AND POWER TRANSMISSIONS 


see Ferodo First 
for sintered metal 


7 
: 


& cermet friction 


linings 


. 





when duties beyond the scope of conventional 
friction materials are called for 





j 


FERODO FIRST 
FOR LIGHT 
|AND HEAVY DUTY 


£. 
m 


MFERODO LIMITED - CHAPEL-EN-LE-FRITH 
4 Member of the Turner & Newall Organisation 









9/38 
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Wheelabrator shot-blast 
equipment for removing 
scale and welding slag 
from structural steel plate 
booms and angle section 
crane and dragline booms. 
Clean surfaces ensure 
primer paint adhesion 

and therefore long term 
preservation of these 
important components 

in service. 





Quality of engineering 


gives 


Dependability in service 


It is processes like the one illustrated here that ensure the 
complete dependability of Ruston-Bucyrus excavators in field operation. 
As an example, the 38-RB long-range dragline, shown in coast 
operation, must withstand the constant corrosive action of sea water 
and salt wind and spray that are guaranteed to play havoc with exposed 
metal surfaces which have not been properly prepared and treated. 







RUSTON-BUCYRUS LIMITED, EXCAVATOR SPECIALISTS, LINCOLN 


Sales and Service Depots at Warrington and Taunton. London Spares and Service Depot at Colnbrook 


Enter No. 621 on reply 
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| The General Electric Co. Ltd., Magnet House, Kingsway, London, WC2 
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EG.C. THREE-EIGHTY LANTERN 


specially designed for main road lighting 


Slim and highly efficient, this is the lantern for main roads, 
civic and shopping centres, promenades and wherever 
good lighting and good looks are essential. 

The G.E.C. “Three-Eighty"’ Lantern is non-corrodible, is 
made of lightweight alloy extrusion, and castings and the 
“Perspex"’ refractor plates are bonded to the inside of 
the ‘Perspex’ bowl. The lighting is by three 80w. 5 ft. 
Osram guaranteed fluorescent tubes operated by G.E.C. 
trouble-free, quality control gear. 


Send for full details or, better still, let Britain's leading lighting 


designers work with you right from the initial planning stage 
to the “switch on”. 











LIGHTING DIVISION 
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RIVLINK 


The SUPER BELT 








Made in RUBBER FABRIC 
Least Stretch—Longest Life 


Each Link a Complete Unit 


Detachable and Adjustable 





NORTH STREET 
MANCHESTER 11 


for all VEE DRIVES 





RIVLINK BELTS LTD. 


- OPENSHAW 
Telephone: EASt 2302 
Enter No. 6320n reply card 


CALL ON US 
FOR 


FABRICATIONS 





DESIGNED, DETAILED, 
FABRICATED AND 
DELIVERED TO MEET 
YOUR REQUIREMENTS 





General Fabrications in 
Mild steel and Stainless 
including Tanks, Hoppers, Chutes, 
Ducting, Chimneys. 





Staircases, Ladders, Platforms with 
handrailing and standards. 








Small Industrial Buildings 


KINGSWINFORD 


ENGINEERING C:L° 


2-4 BIRMINGHAM ROAD, CASTLE HILL, 
DUDLEY, WORCS. 


DUDLEY 56066 
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stackable 
foundry 
stillages 


These Stillages are robustly constructed to withstand 
arduous usages. The bodies are of our ‘Omega’ (Patent) 
construction and pressed from heavy-gauge plate. 


Particular attention has been paid to their ‘stackability’ 
and the generously proportioned crane slinging eyes 
accurately locate the legs of the uppermost stillage. The 
legs are of extremely strong construction and embody 
pockets to receive the lifting forks of fork-lift trucks. 


This design of Stillage is particularly suitable for handling 
small castings or forgings, etc., and will be found adaptable 
to all types of foundry conditions. 






ALLENS fron W. G. ALLEN & SONS (TIPTON) LTD, 
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T 





@ We manufacture Stillages of all types and designs to suit specific requirements. 
Your enquiries will receive our prompt attention. 








& 
tf 








P.O. BOX 4 


TIPTON 


Tel : TIPTON 1266 


STAFFS ; 


& 
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WELDED 
FABRICATIONS 


GENERAL MACHINING 


Modern Conveyors 
LIMITED 





AYNHO ROAD, ADDERBURY 
BANBURY, OXON 


Telephone : ADDERBURY 2338/9 
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& & a century of experience in | 


V-ROPE DRIVES 

















Thrapston V-Rope Drives are designed to 
give maximum efficiency, long lifeand § 
flexibility, producing trouble-free smooth, F 
silent, clean running. 


SMITH & GRACE Ltd 


* i THRAPSTON, near KETTERING 





Telephoner THRAPSTON 531 and 532 
Telegrams; ‘“‘“GRACE” Thrapston 


Enter No. 643 on reply 4 
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. This Heywood Crane is typical of many 
with a 


supplied to steel works and foundries. Heywood 

users get more than a crane — they get service 

Magnet Geshal= both before and after installation. Before you 
decide, make sure to contact us. 


















en - meses pag a a 


y : W7i™ . RR — i y j : gst % 
(LN il S7N i H9 a Wee NL AAS AAR DS) 
rT z+ | 
7 ed A i el Ae ee le ere ~ lipped “ele °_mawaay wee bess 
eM fd —_—S it 7 ge -a [oa et, Gowan 


7 SLY Se 


dt SH. HEYWOOD & CO. LTD. GY MUU 
- REDDISH STOCKPORT CHESHIRE eackers fm CRANES J 


t¢ lephone: Heaton Moor 2264. Telegrams: ‘‘Cranes’’ Reddish, Stockport. London Office: 44/45, Tower Hill, E.C. 3. Tel: Royal 1461. Grams: ‘‘Morimil Fen., London'’. 
@p SH 79 
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ALLOTT BROS., | 
and 
LEIGH LTD. 





ICKLES FORGE 
ROTHERHAM 


Telegrams: 
CHIMNEYS, ROTHERHAM 





Telephone: 
ROTHERHAM 4115-6 
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CROSTHWAITE FURNACES and 

SCRIVEN MACHINE TOOLS LTD. 
York Street Ironworks, Leeds 9 Tel.: 32411-2 
32, Victoria Street, London, S.W.1  Tel.: Abbey 2966 





Enter No. 662 on reply card 
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Cast 
with 


Precision 










* Aluminium and magnesium alloy castings by 
sand, die, shell and plaster mould methods. 


* Engine blocks and cylinder heads 
in high duty iron. 


%* Castings of the highest quality in the 
desired quantities at the right time. 






Automatic Transmission Part 
in Aluminium produced by 
Shel} Moulding. The slots 
are in the ‘as cast’ state 

and are not machined. 

By courtesy of 

Hobbs Transmission Limited. 







3% The greatest technical experience 
augmented by quality control 
of production. 






STERLING METALS LTD 


PHONE NUNEATON 4221 


Enter No. 664 on reply card 








Studding - Studs 





| NITRIPE 


(“LUt©E 
STEELS |: 


The Nitriding Process for Case-hardening 
Special Steels by Nitrogen Offers 


ee Retention of full hardness 
after heating to 500°C. 











Surface hardness up to 
1100 D.P.H. 

e Improved resistance to 
corrosion by water and 


Maximum resistance to | 
frictional wear and fatigue. 


POO ool rs ; 
NITRALLOY LIMITED - ATLAS WORKS - SHEFFIELD, 
Telephone : Sheffield 26646 Telegrams : ‘‘Nitralloy, 


Enter No. 665 on reply ¢ 


- Tie Rods 


TELCO LTD., 3 Newman Street, London, W.1. MUSeum 5701/4 
and 41-2 Ellis Street, Birmingham, 1. Midland 7421/3 
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for 
efficient 
corrosion 
control 


Photos by courtesy of 

The North Thames Gas Board 
The use of POLYVIL P.P. corrosion control tape for pipe protection 
work is now well established with Gas and Water Boards, Oil Refineries 
and Chemical Installations. 
The North Thames Gas Board employed POLYVIL P.P. for wrapping 
butt-welded joints on the high-pressure gas mains laid between 
Dagenham and Beckton. At the same time a continuous run involving 
several miles of 6” liquid product pipeline was installed. Priming 
fluid was applied to this 6” pipeline which was then continuously 
wrapped with POLYVIL P.P. using the VIPER pipe wrapping 
machine. 
POLYVIL P.P. corrosion control tape is a heavy duty p.v.c. material 
recommended for use in very aggressive soil conditions. It is available 
in grades of .010” and .020” and a most recent development in this 
material has been the introduction of special grades for winter 
wrapping. 





Write for further details of .Gosheron technical tapes and for regula. 
copies of “‘Tape Times’’. 








Visit tue 


John 
SEE US AT FACTORY 


: moc |sguiemar| Over 50 years eToys heron 





FINISHING BELLE VUE 


SECTION mee T. ape T echnology E Co. Ltd 


21uSEPT — 14 0CT 1960 











HE PACKAGING & INDUSTRIAL TAPE CENTRE, ALBERT EMBANKMENT, LONDON, S.E.11 


Telephone: RELiance 7600 
D, Enter No. 671 on reply card 
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COUNTERING 
THE 
INEVITABLE 


Shaft misalignment inevitably means wear, vibra- 
tion and excessive backlash. In Wiseman gear 
type couplings the inner gear teeth are “crowned” 


by a profile grinding process, which ensures 


y 
“ 


correct tooth contact, even when some misalign- 
ment is present. 


These couplings are made from high grade steel, 


in eleven standard sizes and in two types. 





Write for literature: 


ALFRED WISEMAN & COMPANY LIMITED 
Glover Street, Birmingham, 9 
Tel: Victoria 2216-7 





The diagram shows how the inner 
teeth are ‘‘crowned’’ by a special 
grinding process. 





Enter No. 681 on reply ¢ 





A V.I.P. certainly, not present in person 
but very much in spirit. A man whom the 
other three have probably never met and 
may not even know. A man who is mostly 
out of sight but never, never out of mind. 
THEY are the Acheson heads of Sales, 
Production and Research. HE is a customer 


— you, perhaps — and at this conference the 





man of the moment. He knows us well, otherwise 
he would not be present (spiritually). He knows us 
well, yet almost certainly not well enough. He may 


not realise how much more we are prepared to do to 





help him. He knows we were the first and are the 
foremost manufacturers of colloidal graphite 

and Mo§8,. He knows of “‘Oildag’’ 5 S 
colloidal graphite in oil and AO 
“Aquadag”’ colloidal graphite <N 

in water. But does he know about 

the scores of other Acheson dispersions, of silver, lead and boron, i 
‘Oildag’ and _‘ Aquadag’ are registel® 


trade marks of Acheson Industries (Europ 
Ltd; licensed user, Acheson Colloids Limite 


for instance, or vermiculite, glass and mica? Does he know that we have 
tailor-made, to the most stringent specifications, special dispersions 
for the UKAEA, Government and Service departments, and many 
world-famous industrial concerns? If he does know these things 
we apologise for this reminder. If he doesn’t, we’ll leave one final 
point with him: there’s more in the Acheson service than 
meets the (regular or potential) customer’s eye. Naturally LIMITED 
we would be delighted to tell him about it. (a subsidiary of Acheson Industries ( Europe) Limited) 

P.O. BOX 12 - PRINCE ROCK - PLYMOUTH - DEVON 





ne A179 Acheson Colloids Company, Port Huron, Michigan, U.S.A, and Acheson Colloiden N.V. Scheemda (Gr.) Netherlesl 
Enter No. 682 on reply caré 
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CLYDE 
DOCKSIDE 








INCORPORATING. ...... . 
C.C. & B. LOW PRESSURE HYDRAULIC LUFFING 


The Clyde Hydral-Luff is an electric crane having the jib operated 
by an electro-hydraulic transmission system. It has established 
new standards of smoothness, reliability, and operational speed 
for many ports. Built for hard work, long life and ease of 
maintenance, the Hydral-Luff could well 
reduce your handling costs. May we furnish 
you with further details? 


CODER 


CLYDE CRANE & BOOTH LTD. 


Incorporating : 
Clyde Crane & Engineering Co., Mossend, Lanarkshire 
Tel. Holytown 412 (6 lines) Grams: ‘Clyde Motherwell Telex’ 
and 
Joseph Booth & Bros., Union Crane Works, Rodley, Leeds 
Tel, Pudsey 3168 (6 lines) Grams: ‘Cranes Rodley Telex’ Telex 55159 








Send for the Clyde 
Hydral-Luff Booklet. 








Telex 77443 


69 








A NEW DISTORTION-FREE 
REPLICA RESIN 


Requiring mixing only, Technovit sets in a few minutes at normal 
temperature and will not shrink or expand, ensuring perfect 
reproduction of shape and surface texture. 


TECHNOVIT 


A few of the almost unlimited range 
of applications are:— 








SURFACE FINISH MEASUREMENT 
ELECTRON MICROSCOPE WORK 
RECTIFYING FAULTY CASTINGS 
PRODUCING PATTERNS 
SHADOWGRAPH WORK 
ELECTRICAL INSULATION 

COPY ENGRAVING TEMPLATES 


Illustrated is a complete set in- 
cluding Technovit with mixing 
and measuring utensils, other 
packings available. 


RUBERT & CO. LTD. 


DEMMINGS ROAD, COUNCILLOR LANE, CHEADLE, CHESHIRE 
Tels.: GATLEY 5855, 6058 
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CHURCHFIELDS 
SPRINGS, 


Pressings, Wirework, 
and Spring Washers 


The advice of our Technical 
Department is at your service. 
Fully approved. D.A.I; A.R.B; 
D.1.Arm; 1.E.M.E;1.N.O; LFV; 


SQA 


CHURCHFIELDS SPRING CO. LTD. 


BANK ST. HALL END, WEST BROMWICH 
Felegrams -& Telephones STOnecross 2605/8 PBX 
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THESE THINGS DON’T HAPPEN 


T 





IF YOU | a 
KNOW \ 


THE ROPES —- 


‘ These photographs show some typical instances of damage to rope 
and associated equipment caused by mishandling, wrong fitting 
neglect. In each case serious damage was caused to the Wire Ro 
and considerable expense was involved in replacement and loss« 


output. 
Cove Gout. oppes a Chance” 


by reading the MARTIN-BLACK series of leaflets which conti 
much useful and interesting information. We will be pleased | 
send your copy/copies on request. 










RTIN 
LACK 


WIRE 
ROPES 






MARTIN, BLACK & CO. (WIRE ROPES) LTD., 


SPEEDWELL WORKS, COATBRIDGE, GLASGOW ..... _... sss ase wee = Telephone : COATBRIDGE 567 (Priv. Exch 
LONDON: “NUMBER TWENTYFIVE,” CURTAIN ROAD, E.C.2._... a aus Fe Telephone : BISHOPSGATE 6667/8/9 
LIVERPOOL: 31 N. JOHN STREET, 2. a4 cae ee “ee “ne Telephone : CENTRAL 0924 (2 lines) 
NOTTINGHAM: 640 WOODBOROUGH ROAD, "MAPPERLEY. ose aa a Ae Telephone : NOTTINGHAM 64397 and 660 
NEWCASTLE-ON-TYNE: 13 SANDHILL, QUAYSIDE. ose aa er tas ae Telephone : NEWCASTLE 2-1282 
CARDIFF: THE EXCHANGE, MOUNT STUART SQUARE. .... ney Telephone : CARDIFF 32162 


ALSO: MARTIN BLACK WIRE ROPES (CANADA) LTD., 2082 ALBERT STREET, MONTREAL, 3 AND 285 BERING AVENUE, TORONTO, 18 


# 
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10 ton Steam Perma- 
nent Way Crane. 
Metre Gauge. Duty: 
10 tons at 16 ft. radius 
propped; 5 tons at 
14 ft. radius free 


3 Motor, electrically 

operated Fixed Whari 

Crane. Duty: 15 tons 
at 22 ft. radius. 




















CRANES 


STEAM 

DIESEL 
DIESEL-ELECTRIC 
ELECTRIC 

















Telegraphic Address» 


Tel 
“ Lifting, Leicester’ 7 ee 
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AUTOMETRIC 


purposes 


CENTRIFUGAL 
GEAR 
TURBINE 
®MINI-GEAR 
HAND - ROTARY 
OSCILLATING PISTON 
ROLLER VANE 


VACUUM 
*DIAPHRAGM VACUUM 


@ 5 H.P. 230'1/50 MOTORISED 


SINGLE & MULTI-STAGE 


write for catalogue 


AUTOMETRIC PUMPS LTD 


LOWER WATERSIDE 


MAIDSTONE KENT 
PHONE: MAIDSTONE 4728 


Enter No. 712 on reply card 
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AUNUUNSNAIOOUULUUNUUA ETAT 


BRIGHT DRAWN STEEL 
BRIGHT TURNED BARS 


(UP TO 18” DIAMETER) 


BLANKS 


a 


MILD STEEL 
FREE CUTTING 
CASE HARDENING 


HIGH TENSILE— 


to all carbon steel 
specifications 





“ On of Sopp 
nistry of Su 
Rly. Executive, AID. bee Pete 
GOVAN SHAFTING 
& ENGINEERING CO. 
67 HELEN ST GOVAN GLASGOW 
(Prop.: The Steel Company of Scotland) 











AMOUHRAEAGOUTOGUUSUGUAGOLAATENUUUUEUEOUTR LULU A 
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Reliable Automation 
BY PNEUMATICS, MEANS 


} Ross 
} AIR CONTROL VALVES 


SEND NOW FOR CATALOGUES FROM :— 


TT: WELLMAN SMITH OWEN 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 









TAI 


Messrs. N. C. Joseph Ltd., Stratford-upon-Avon, manufacturers of 
‘Sona’ Aluminium Household Ware, Steel Pressings, etc., re- 
equipped the press illustrated for ‘All-Air’ Control with Ross Air 
Valves in June, 1956. The press has since been in constant pro- 
qucsie’ the valves having opgcated without fault or maintenance. 


i 


CORPORATION LTD 


WORKS: DARLASTON, South Staffs, & BELFAST. 
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RS-LUMO 








DRAWING AND BLUE-PRINT PENCILS 


are specially produced to meet the needs of architects, draughtsmen and 


others who require pencils of the highest quality. 


They give a clear black line, not easily smudged, and are specially treated 


with a patent substance that gives perfect blue-prints. 
2886 MARS-LUMOGRAPH, cedar wood pencils available in 19 different degrees. 


1001 MARS-LUMOGRAPH-TECHNICO, the modern clutch pencil, in 15 degrees 


specially balanced and designed to give a perfect grip. 


1904 MARS-LUMOGRAPH refills for clutch pencils... 


Obtainable from all high-class Stationers and Drawing Office Suppliers, Trade enquiries to: 


GRAPH 


J. S. STAEDTLER, Ltd., 
83 Copers Cope Road, 


my Beckenham, Kent. 





es 2 05° = 


















TAEDTLER-MARS 


Made in Bavaria 
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To produce ...this machine 
this 11" dia. requires 191 MILES 


mesh... 7 Si each week 


For the best results... 

and troublé-free operation on these and other 
machines—you are recommended to use our 
AUSTENITIC STAINLESS STEEL WIRE 
which can be drawn to your own Specification 


or those mentioned alongside. 







i" if & atate ¢, 
4%, ' 
imuteeneesteessearereserseninig STAINLESS STEEL WIRE 


eae 
RUC SST S C4eAtEris,', 





circular roy a NUL) a=) alba (em) &- 8 lal (23-1 
knitted | 5 r=¥:) Mn AL) ee Oe Ore | Fe 

































We can cover all your requirements 
and specifications to include . 


DTD 189 * DTD 489 * DTD .549 * DTD 571 
DTD 734 * DTD 2002 * BS 2056 * BS .1554 
BS 1453 * W 10° W 11 * E20 * AISI 302 
AISI 304 * AISI 316 * AISI 321 ° AISI 347 


or to your owl 
specifications. AID and ARB approved. 


The Barracks, Langsett Ré 
SHEFFIELD 6. 
Phone: 344241/2 Grams: “Finewyre” Shettiel 
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ENGINEERING ACHIEVEMENT ON MERSEYSIDE 
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car 
The Birkenhead entrance to the famous Mersey Tunnel is only a few yards from 
AABACAS . . . makers of world renowned All-British Cranes and Hoists. 
Lents 
3 AABACAS ENGINEERING CO. LTD. 
1554 Head Office & Works: GRANGE RD., BIRKENHEAD ~- Telephone: BIRKENHEAD 4747/8/9 
I 302 London Office : ST. MARTIN’S HOUSE, 29, LUDGATE HILL, LONDON, E.C.4. - Telephone: CiTy 7831/2 
I 347 
ber TECHNICAL REPRESENTATIVES THROUGHOUT GREAT BRITAIN 
Send now for new Aabacas Catalogue to Engineers Department. 
> Re 
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Rust preventives: 

Most of the Croda range are 
based on lanolin called 

the finest organic metal 
protective compound by 

the National Physical 
Laboratory. Asmanufacturers 
of lanolin, Croda can offer 
rust preventives at highly 
competitive prices 


Croda Ltd, Cowick Hall, Snaith, Goole, Yorks; and London, Manchester, Edinburgh, Verviers, Milan, New York 


Metacon rust 


remover: not only 


removes all rust 
from ferrous 
metals but also 
in the same 
operation gives 
the metal a 

rust preventive 
coating 


Strippable coatings: 
Crocell: hot dip 
thermoplastic coating 
protects metal parts 
from corrosion and 
mechanical damage. 
Rhinohide: tough 
plastic applied by 
spraying, protects 
large parts 


Aug. 5, 1960 


Dewatering rust 
preventives: 
lanolin based 
dewatering oils 
remove all 
moisture from 
metal and leave 
an oily rust 
preventive film 
on the surface 


THE ENGINEERS 


Magisol: 
special 
solvent 
blend 
removes 
grease 
and oil 
from 
metal 
surfaces 
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METAL SPINNING 


These can be supplied in any metal-or alloy from blanks 
up to 7 feet diameter to tolerances of plus or minus -005 inc 


Quantity is no problem and tool facilities are available. 


TUBE MANIPULATION 
COIL PRODUCTION 
COPPERSMITHING 


Famous since 1780 for these classes of work we can offer a 
personal and prompt service supported by the traditional 
skill of our craftsmen and modern, completely equipped 
workshops. May we have an opportunity to quote you. 


LEE & WILKES LIMITED 
Specialists in the ‘headache’ jobs! 


PRIORY COPPER WORKS. y 
BREWERY ST, BIRMINGHAM 6 +f 
Telephone: ASTon Cross 2005-6-7 P.B.X. ; 





Fully A.D. and A.R.B. approved. 
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Steel Structures 





A. « J. MAIN « CO. LTD. 


CLYDESDALE IRON WORKS, 
POSSILPARK, 


GLASGOW, N.2. 
TELEPHONE: POSSIL 8381 


VINCENT HOUSE, 
VINCENT SQUARE, 


LONDON, S.W.1. 
TELEPHONE: VICTORIA 8375 


CALCUTTA CHITTAGONG NAIROBI 





Introducing the 
Rollstock Radial Crane 


(Patent af plied for) 








A Two-Ton Crane in your workshop, working 

within two hours of delivery. No main structural 

alterations. Consult us if you have lifting prob- 

lems. We give on the spot advice to solve your 
particular problems. 


THE ROLLING STOCK % ENGINEERING CO, 
ALBERT HILL, DARLINGTON 


ASK US TO QUOTE YOU FOR STEEL FABRICATION, STRUCTURAL ENGIN- 
EERING, PROFILE BURNING, HOPPER MANUFACTURE, ETC., ETC. 
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yRMINGHAM . MANCHESTER 
\90 WELLING TO” 
HEATON NORRIS =7+OCK 
Telegro™> Drysdale 

Teleprone Heat 


& Co.Ltd. 


EER S 
FICE AND worKS 
.+* 


8 


ndon. 


HEAD OF 
OKER 


pon-ACCORD 
GLASGOW W 





TELEPHONES 
sTOUN 1241-50 (\o Lines) 


our REF 


scot 


Lide 


our per. 
the pait gield gnipousidin® & pngel? . 
yairt je1d works » 

gov ants 


giaseowe gl ele 
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7 ELEGRAMS” 
Bonaccor? GL sGOW TELEK 
TELEX No.7792* 
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ENOLD chains 


and the motorways 


77 
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= SS 


At ontin stntenieae,  o l 








The modern motorway is built by machines —for 
i machines. Renold chains play their part from 
beginning to end—in the quarrying and preparation 
of the raw materials, in the cutting and building of 
the motorway itself and finally, in the timing drives 


of the vehicles running on them. 


Renold chains are everywhere. 





RENOLD CHAINS LIMITED ¢ MANCHESTER 
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SSS Shie SEEGERS 


Features of this BIPEL press are 





its large table area, ample daylight, 
long stroke ejector gear, and accuracy 
in operation. Special presses can be 


made to suit customer’s requirements. 





__ SEMI-AUTOMATIC 
DIE GASTING 
FLASH GLIPPING PRESS 


This entirely new downstroking 30 ton 
BIPEL hydraulic flash clipping press 





has all the advantages of accurate 
semi-automatic operation. It is fast 


and safe to operate. Pressure 





range 10, 20 or 30 tons. 








1 | —the specialist hydraulic engineers @ 


Write for full details to B.IL.P. ENGINEERING LIMITED, STREETLY WORKS, SUTTON COLDFIELD Telephone : Street! 
Enter No. 781 on 
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MAIN WHEEL IN 168’ 
SHAVING MACHINE 





PERFECTION OF FAIRFIELD 
SHAVED SURFACE PROVED 
BY INTERFEROMETRY 


(ERROR LESS THAN 0-00003’) 
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SCHLOEMANN 














1000-ton High Speed Forging Press of welded con- 
struction engaged on automatic planishing. It is also suit- 
able for bending, forging, flattening and levelling duties. 


Economic forging 


Re ES Ae eas Ge eg 


Rigidity combined with ruggedness make 
for low stresses in the crossheads and co- 
lumns « Electrically operated oil - hydraulic 
control system and automatic planishing 
stroke device with adjustments for length 
and number of strokes and operating level 
reduce pressure water consumption and pro- 
vide for ready adaptability to the require- 
ments of the forging programme « Sensitive 
control and large number of strokes result 
in higher forging precision, reducing machin- 
ing costs and increasing output. 


Tis 


i ec ae Rs a 


DOLLERY & PALMER LTD - 54, Victoria Street LONDON SW 1 .- Lydgate Lane SHEFFIELD 10 
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CREEP PER Ae 


f ihe 


This is an Automatic Plate or Disc 
Valve for an Air or Refrigerator 
Compressor—one example from the 
K extensive range designed and pro- 
duced by an organisation which has 
for seventy-five years specialised in 


valves and their application. 







lf valves are your problem—we 


suggest you get in touch with us. 


COMPANY LIMITED 







117/125 BRIDGE STREET - BIRKENHEAD - CHESHIRE - PHONE: BIRKENHEAD 8961/2 ES 










ne tir: 


Pde eSeP AT UY ABS . A z : 
8 Ny rar} . View’ TL SE TE anya tee tor ~ ys 
ae ‘. ey CHAN: CAMA yo 
ON Ue tom Rea ND Se ee oe” 
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What makes this diesel ,%, cra 


better than others... 


FEATURES LIKE THESE! ‘3 

















FAST, CONTINUOUS OPERATION 
Takes Jess time. Hoists 5-ton load on single line at high speed. 


ABSOLUTE PRECISION LOAD-LOWERING / 
New cide ee bag g J feature provides creeping speeds for / 
accurate placing of loads. 

NONE TO COMPARE FOR GRABBING 
DUTIES |. : : ’ : / 
Sound construction and equipment, including Smith’s automatic 7 
double-barrel (operated by single control), gives incomparable 
grab service. For single line grab duties, normal barrel is used. 


ADAPTABLE FOR MAGNET WORK / 
Many of the larger firms in iron and steel use this machine. / 


CARRIAGES TO SPECIFICATION Fie 
Supplied to suit standard British gauge or as required. // 
a 


YOUR CHOICE OF POWER UNITS as 


v 





A Smith diesel 





Gardner 6LW, or other leading makes of equivalent horsepower, “ 
can be fitted if required. crane on grabbin/ 
TRIPLE-MOTION ACTION x duty at 


Hoists, slews and derricks simultaneously, or slew and travel 
together. 


POWER TAKE-OFF 
Power transmitted through Vulcan-Sinclair fluid coupling. 


J 
pp 





United Glass Lif 








This is the Smith standard diesel 
crane which is ideally suited to solve the 
handling problems of so many industries= 
engineering, iron and steel, paper milis, 
public works, rallways,coal and coke depots, 
waterways, etc. Let us have your enquiry= 
check on these features. 


THOMAS SMITH & SONS (RODLEY) LTD 0) 203°) 5-3 Ae Sok ee el a 
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ABBOT 


MACHINE CUT 
GEARS 


All types...in any material... 
to specification... 


We guarantee the teeth of all 
wheels cut by us to be correct, and 
all work is examined and checked 
y before being despatched. Each 

gear wheel of a pair is run in cor- 
\ rect relative position to the other 
: f 


in a special gear-testing machine. 


Our booklet ‘‘ MACHINE CUT GEARS ”’ contains much information of 

interest and use to engineers. A copy will be sent on request. The ABBOT EN G | N FE RI N G Co. Ltd * 
22 SMITHHILLS PAISLEY 
Telephone : PAISLEY 4272 Telegrams : ‘‘ ABBOT, PAISLEY ’’ 


AN ASSOCIATED COMPANY OF MESSRS. BUTTERS BROS. & CO. LTD. 
SPUR WHEELS - SPIRAL WHEELS - RACKS - WORM GEARING - BEVEL? WHEELS - FIBRE PINIONS 






' Enter No. 831 on reply card 


FARNGONG y 


CATOR 
somes 
aa, 


reliable and 


iccurate 
Engine 
Indicator in 
the World. 














c ARNBORO 


























The ‘ Farnboro ’ 
has long been 
recognised as an 
extremely 
acne indicator 
and with 
the introduction 
CapstanandAuto- | of a Diaphragm 
* Ww . d Pick-up aveen 
an even higher 
i matic ore an degree of accuracy has been achieved. ‘ Farnboro’ diagrams are large - 144” x 74” - and self- 
GRIFFITHS, GILBART. LLOYD. MI) heet Metal Press- calibrated; they are available for immediate study as no photography or hand- -tracing is needed. 
AND COMPANY LIMITED tj Z H The Very Low Pressure Recorder which may be fitted to the back of the ‘ Farnboro ’ can pro- 
ngs in any Metal, duce a diagram with a scale of 1 inch = 1 p.s.i. Note. The diaphragm System and Low 
EMPIRE WORKS Rage: Pressure Recorder can be added to existing ‘ Farnboro ’ Indicators. 
, lms any Finish, any 


Ss, Sata DOBBIE McINNES LTD 


TELEPHONE onthe?” 422) Nautical & Engineering Instruments 


BROOMLOAN ROAD, GLASGOW, S.W.1 
Also at London-Liverpool-South Shields 
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VWALECTRI 


ELECTRIC ACTUATORS 
FOR PENSTOCKS & VALVES 


REGD. 








‘VALECTRIC’ 







seesescer sees 
eescer “ee 
eee’ 
e- 





Actuators are available 


for power operation of 











all sizes of sluice and 















butterfly valves, pen- 





stocks etc. They 





are readily adapted to 












































existing valves. 








No. 1 Valectric 
on 12” Sluice Valve 


No. 0 Valectric 
for small Valves 


@ AUTOMATIC OR REMOTE CONTROL 

@ SENSITIVE TORQUE LIMITER FOR FULL PROTECTION 
@ ‘IMPACT CRACKING’ DEVICE 

@ HAND OPERATION IN CASES OF POWER FAILURE 


Send for Publication P.12 (E) 


HARTLEYS Gs) LTD. 


Head Office and Werks: Kearsley Chambers, Stoke-on-Trent. Tel: 48627 
London Office: Hastings House, Norfolk St., Strand, W.C.2. Tel: TEMple Bar 5705 











SORES A PRESSE TNLEE SEAS EE: SIL BELPER ILE IS 
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Founders in Grey lron, Grades 1245 
High Tensile Brasses, Gunmetal, Phospta 
Bronze, Brass and Aluminium. Specialig 
in machine moulded repetitioh. 
castings for the light engine, 4 


ing and electrical tradul 
i 


Contractors ua 
Government Departmal: 
British Transport Co 
and British Electrica 
Authors) 


THOMAS HOLCROF 


AND SONS LIMITE 
ETTINGSHALL FOUNDRY, WOLVERHAMPTON. Tel: Bilston 412716 



















































HYDRAULIC 
PRESSES & 
MACHINES | 


These examples are but a few 
of the large variety of ‘Tangye’ 
Hydraulic Machinery and 
Equipment. 





‘Tangye’ Hydraulic Power, in 
the experienced hands of the Hydraulic Division de- 
signers, is tailored to suit the exact operation it will be 
called upon to perform. It is therefore possible for us 
to gratify our customer’s every wish and we are not 
tempted to persuade him to ‘make do’ with a standard 
design for we know we can offer something a little 
better. 


TANGYES 





Ad. No. 98 


LIMITED 


AREA OFFICES IN 





LONDON, 


FOR TESTING GLASS 
SHEETS 


This tensile testing machine 
for glass sheets has a capacity of 
30 tons. 
between the two 
designed gripping units, from 
14” to over 6ft. The 6” diam. 
ram has a 12” stroke and is 
powered by a Tangye hand- 
operated pressure pump. 


SMETHWICK =: 


MANCHESTER AND GLASGOW 
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Daylight is variable 
specially 


FOR BENDING OR 
STRAIGHTENING, AND 
CERTAIN CLASSES OF 
FORGING 






The range of Horizontal Ovi 
Gap bending presses cove 
capacities up to 200 tons. T# 
adjustable anvils are on "ie 
resistance head and a simi 
tool is fixed to a moving platy 
Daylight is 26”. After operat 
the ram is extracted, by hydra” 
power. The anvils are &) 
removed for replacing by speemy 
tools when required. Equipme 
is provided to facilitate loadit iy 



















FOR PIPE TESTING 


Large pipes to be pressutt 
tested are clamped betwee 
two rubber-faced plates and # 
filled with water by either! 
gravitation feed or by a Tang)! i 
centrifugal pump. Pressurt 
build-up is then achieved by? 
Tangye hydraulic hand-pum> 5 
The above view is reproduced b 
kind permission of Norcon Ltt. 
in whose test house Tangye equ? 
ment is well in evidence. 
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Made to 
Measure 


«a SELF-PROPORTIONING 
LOW AIR PRESSURE BURNER 


@ . . specially designed so that the fuel output and air/oil ratios 
are under complete control. 
















@ .. provides fingertip, single lever control for accurate and 
efficient regulation. 


@ . . automatically ensures a correct mixture of air and oil over a 
wide range irrespective of the type of fuel in use. 


@ . . has a turn down range of approximately 5:1 which can be 
achieved with a stable flame, efficient combustion and a high C02 
content. 


@ . . leads the way to automatic or remote control of single and 
multi-burner installations. 


@ . . incorporates the well known Wallsend features of robustness, 
long service with little maintenance, and flexibility. 







The Burner shown has a maximum output of 12 
gallons per hour and requires atomising air at 20” 
(51 cm) w.g. to 30” (76 cm) w.g. with oil at not 
less than 5 Ibs per sq. in. (0.35 kgs. per sq. cm.) 
or equivalent head. 





For more efficient - 


OIL BURNING 





THE WALLSEND SLIPWAY & ENGINEERING COMPANY LIMITED 


WALLSEND-ON- TYNE 


BEARLE Y¥ 80 TEARS QO F Olt BURNIN G exe PP £8 itr as 
In association with HUBBARD COMBUSTION LIMITED, Kingston-on-Thames 
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All 
kinds 
of 
couplings 














Hose Exchange Room at Stanlow. Bottom loading-truck, using 24” Self-Sealing 
(Shell Refining Co. Ltd.) Couplings. (Power Petroleum Co. Ltd.) 


Stenrdoll 


Aug. 5, 1990 THE ENGINEMPH 


14” Self-Sealing Couplings 
in use on Vacuum Oil 
Company Tanks. (South Afri 


Avery Hardoll industrial couplings eliminate 
wasteful, dangerous spillage. Self-sealing 
valves prevent flow from starting until the 

Hose and Tank Units are fully coupled. On 
disengagement, the valves return to the self- 
sealing position before the Units are uncoupled. 
Avery Hardoll industrial couplings are widely 
used for rapid, safe bulk-handling in breweries, 
aviation, and for food processing industries. 


For complete details about the new facility that 
Avery-Hardoll couplings bring to liquid transfer, write to 


AVERY-HARDOLL LIMITED 


Oakcroft Road, Chessington, Surrey, England. 
Tel: Elmbridge 5221/7 
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Le Metal PAGings yi ees 
Oldbury - Bumingham 
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answers your heavy fabrication 
problems 


PRESSURE 
VESSELS 


LLOYDS CLASS | APPROVAL 


A.T.B. FACILITIES 


AUTOMATIC & HELIOARC 
Sy | , WELDING EQUIPMENT 
: HEAT TREATMENT, RADIOGRAPHY 

RADIOISOTOPES 

DIE-PRESSED 2:1 ELLIPTICAL 
HEADS UP TO 13” DIAMETER 

& 5" THICKNESS 







@ 

4 
avian’ Ay NA 
aN \ yy S a 


AN: 






= 3 


x Ny 
Represented in the U.K. by: 

One large reactor ACCIAIERIA L. A. POOLE & Company - Clun House 

for synthetic rubber industry E TUBIFICIO 17 Surrey Street, Strand, W.C.2. 

Weight when empty 85 m. Tons. DI BRESCIA Phone: Covent Garden 0021/2 
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DUST COLLECTING 


IN THE NEW DRESSING SHOP OF 


THE HILL TOP FOUNDRY CO., LTD. 
WEDNESBURY 


includes 


14 “DUSTROL” Fettling Benches 


(REG’D) 
together with Hill Top 3 speed grinders 
incorporating B.S.C.R.A. hoods with all 
ducts underground and discharging to a wet 
collector with automatic sludge discharge. 





We can supply ANY TYPE OF COLLECTOR, WET OR DRY, and so are in a position 
to give unbiased advice on the best system of collection to solve your particular problem. 





“DUSTROL?” Fettling Benches iw EWTO ra COLLI ry LTD. 


are designed and made solely BARFORD STREET WORKS: BIRMINGHAM 5 
SPECIALISTS IN DUST AND FUME REMOVAL FOR NEARLY 40 YEARS 
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Lineage Rate. 


4/6 per line of approximately 6 words. 


Minimum 18/-. 


Aug. 5, 1960 


Inch Rate. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of 4-page (I2 column inches) and upwards, e.g., 4-page £29 10s. 


FOR SALE : MACHINERY, etc., WANTED : AUCTION SALES : SITUATIONS WANTED : SUB-CONTRACTING : DESIGN SERVICES : FOR Hin ‘ 
Lineage Rate. 4/- per line of approximately 6 words. , 


Minimum 16/-. 


Inch Rate. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of 4-page (12 column inches) and upwards, e.g., 4-page £25 10s. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 
Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a }-page (12 column inches) 


Copy Dates. Tuesday for publication on Friday of the same week. 


Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 
Use of Box Number. 2/- which includes forwarding of replies. 


If proofs are wanted, copy is required on Thursday for publication on Friday of the following week, 
Advertisements for publication should be addressed to:—Classified Advertisement Dept., ‘‘ THE ENGINEER,” 28 Essex Street, Strand, London, W.C.2 


Urgent advertisements may be telephoned to CENtral 6565. 


54/- per single column inch and pro rata. 
4-page £54. 


48/- per single column inch and pro rata. 
4-page £48. 
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CLASSIFIED ADVERTISEMENTS h 


PUBLIC APPOINTMENTS - SITUATIONS VACANT - TENDERS - EDUCATIONAL - BUSINESSES and PREMISES - BUSINESS OPPORTUNITIE: 
PATENTS - MISCELLANEOUS : AGENCIES - DIRECTORS - PARTNERSHIPS 


12 lines to 1 inch. 
Full page £100. 





12 lines to 1 inch. 
Full page £90. 





PUBLIC APPOINTMENTS 


DERBY AND DISTRICT 
COLLEGE OF TECHNOLOGY 


Principal : T. HEAP, Ph.D., M.Sc., F.R.L.C., 
A.M.B.I.M. 


DEPARTMENT OF MECHANICAL 
ENGINEERING 


APPOINTMENT 


Applications are invited for the following posts, 
duties to begin in September, 1960, or as soon as 
possible afterwards : 

(a) SENIOR LECTURER IN MECHANICAL 
ENGINEERING to specialise in teaching Strength 
of Materials and modern methods of Materials 
Testing. He will, however, be required to teach 
other subjects also up to Engineering Degree and 
Higher National Diploma standard. Applicants 
should have an honours degree and good industrial 
and teaching experience. 

(b) ASSISTANT LECTURER (Grade B or A 
according to qualifications and experience) to teach 
the subjects of science and technology to students in 
Machine Shop Engineering and Foundry Courses. 
Applicants should have good industrial experience 
and appropriate academic qualifications. 

Salary in accordance with the 1959 Burnham 
Scales. 

Senior Lecturer : £1550 by £50 to £1750. 

Assistant (Grade B) : £700 by £27 10s, to £1150. 

Assistant (Grade A) : £520 by £27 10s. to £1000. 

In the scales for Assistants (Grade A and Grade B) 
allowances are made for degree and training and 
up to 12 increments may be given for approved 
industrial experience. 

Application forms, returnable by the 20th August, 
and further details can be obtained from the Registrar, 
Derby and District College of Technology, Kedleston 
Road, Derby. ESS561 





FOURAH BAY COLLEGE 


THE UNIVERSITY COLLEGE OF 
SIERRA LEONE 








LECTURESHIP IN ENGINEERING 


Applications are invited for LECTURESHIP IN 
ENGINEERING from graduates in Civil or Mech- 
anical or Electrical Engineering. Salary scale: 
£965 by £50 to £1415 ; £1490 by £75 to £1790 p.a., 
entry point according to qualifications and experi- 
ence. F.S.S.U. Outfit and family allowances 
(maximum £300). Passages on appointment, annual 
leave and normal termination. Part-furnished 
accommodation at reasonable rent. 

Detailed applications (6 copies) naming 3 referees 
by 15th September, 1960, to Secretary, Inter- 
University Council for Higher Education Overseas, 

9, Woburn Square, London, W.C.1, from whom 
further particulars may be obtained. E5564 


UNIVERSITY OF DURHAM 


KING’S COLLEGE 
NEWCASTLE UPON TYNE, | 








LECTURER IN HYDRAULICS AND 
HYDROLOGY 


The Council of King’s College invite applications 
for the post of LECTURER IN HYDRAULICS 
AND HYDROLOGY in the Department of Civil 
Engineering. 

e commencing salary will be determined at a 
suitable point on the Lecturers’ Scale (£1050-£1850 
per annum) in accordance with the qualifications and 
experience of the successful applicant. Family 
Allowance and F.S.S.U. 

Applications (12 copies) including the names and 
addresses of three referees, should be submitted not 
later than 3ist August, 1960, to the Registrar of 
King’s College, from whom further particulars may 
be obtained. E5533 





ADMIRALTY 
TECHNICAL AUTHOR 





Pensionable post for man at least 27 on Ist June, 
1960 to prepare books of reference on photographic 
equipment. Qualifications : 5 years’ apprenticeship 
followed by 6 years’ technical experience. O.N.C. 
(or equivalent) in electrical or mechanical engi ing. 
Ability to write and illustrate clearly on technical 
subjects essential. General knowledge of modern 
photography desirable. Starting salary (London) 
£825 (at 27) to £900 (30 or over). Maximum £1065. 
Scale under review. Write Civil Service Commission, 
ze North Aa 5160/60 Leadon. by iy exeaton 
‘orm, quo’ . Closing date ugust, 
1960. of Ye E5340 4 





PUBLIC APPOINTMENTS 
THE POLYTECHNIC, 





308, REGENT STREET, W.|I. 





DEPARTMENT OF CIVIL AND 
MECHANICAL ENGINEERING 





RESEARCH ASSISTANT 





A vacancy as RESEARCH ASSISTANT exists 
for a young graduate or equivalent in Mechanical 
Engineering. Work on various aspects of either 
mathematical measuring instruments, reciprocating 
machinery or fluid transmissions is envisaged. An 
associated interest or development experience in one 
of these fields is desirable. The work could be sub- 
mitted for a higher award. The appointment would 
include some assistant teaching, and the total salary 
would be approximately £650 per annum, which may 
be supplemented in cei tain circumstances. 

Application should be made by letter, giving 
details of education and experience to the Head of 
the Department of Civil and Mechanical oer 





BOROUGH OF BANBURY 





APPOINTMENT OF 
RESIDENT ENGINEER 





Applications are invited for the appointment of a 
RESIDENT ENGINEER to supervise the construc- 
tion of a Sewage Pumping Station, approximately 
1900 linear yards of gravity sewers from 24in. dia. 
to 12in. dia. and 1100 linear yards of 14in. dia. 
asbestos cement rising main which will be the subject 
of one Contract followed by extensions to the 
existing sewage treatment works which will be the 
subject of a separate Contract. 

The work will be executed under the direction of 
the Council’s Consulting Engineers, Messrs. J. D. 
and D. M. Watson, I.C.E., 67, Tufton Street, 
Westminster, London, S.W.1. Work will commence 
with Contract No. 3 which is due to start in October 
ard it is expected that Contract No. 4 will commence 
before the first Contract is completed. -The salary 
offered is £1250 per annum, such salary to be ad- 
justed according to any national increases and the 
appointment, subject to satisfactory service will last 
approximately two years, terminable by two months 
notice in writing on either side. No housing 
accommodation will be made available for this 
appointment. 

The person appointed will, if he has his own car 
be paid an essential user car allowance on the basis 
of a car not exceeding 10 h.p. 

Applicants should preferably be Corporate 
Members of the Institution of Civil Engineers, and 
should have had experience of similar work ; they 
should apply in writing to the undersigned not 
later than 22nd August giving full particulars of 
age, qualifications and experience, together with 
the names and addresses of two referees. 
REDERICK G. BOYS 

Town Clerk. 
E5550 


Municipal Buildings, 
Banbury, Oxon. 





NORTH EAST DERBYSHIRE 
JOINT WATER COMMITTEE 


TECHNICAL STAFF 








Applications are invited for the following appoint- 
ment on the staff of the Engineer and Manager. 
© commencing salary will be in accordance with 
qualifications and experience. 
The appointment offers good experience in 
waterworks design and construction. > 
ENIOR (A.P.T. 


ASSISTANT ENGINEER 
Grade IV £1065-£1220). 

Applicants must be Corporate Members of the 
Institution of Civil Engineers and they should have 
had previous experience in the design and con- 
struction of service reservoirs, treatment plants and 
pumping stations. 

Housing accommodation will be made available to 
the successful applicant and a car allowance will 
paid up to 8 H.P. in accordance with the National 
Scale. Removal expenses paid. 

The post is superannuable and the successful 
applicant will be required to pass a medical 
examination. 

Applications stating age, qualifications, experience 
and appointments held together with the names of 
two referees should be submitted to the under- 
signed not later than 20th August, 1960. 

H. O. HAWKINS, 

Rural Council House, Clerk, 
Saltergate, 

Chesterfield, E5503 


PUBLIC APPOINTMENTS 


BARNSLEY CORPORATION 
WATER DEPARTMENT 





APPOINTMENT OF ENGINEERING STAFF 





There is a vacancy in the establishment for : 

(1) ASSISTANT ENGINEER, Grade A.P.T. IV. 

Additionally the following temporary appoint- 
ments are to be made in connection with new 


works : 

(2) ASSISTANT ENGINEER, Grade A.P.T. IV. 

(3) ASSISTANT ENGINEER, Special Classes. 

(4) ENGINEERING ASSISTANT, A.P.T. I/ 
Special Classes. 

he commencing salary for the appointments on 
A.P.T. Grades may be at any point below the maxi- 
mum, and on Special Scales up to two points below 
the maximum, according to qualifications and 
experience, 

For Posts (1), (2) and (3) applicants should be 
Chartered Civil Engineers and desirably Corporate 
Members of the Institution of Water Engineers or 
have experience in Water Engineering. 

For Post (4) applicants should be Engincering 
Graduates or be otherwise qualified to be placed on 
Grade A.P.T. I within the terms of the Scheme of 
Conditions of Service for Local Government Admini- 
strative, Professional and Technical Services. 

The persons appointed will be required to work 
on the design and execution of new works of supply 
entailing an estimated capital expenditure of some 
£750,000 within the next five years, and involving 
reinforced and prestressed concrete structures and 
pumping installations and pipe lines. 

The appointments will be subject to (a) the Scheme 
of Conditions of Service for A.P.T.C. Staff : (b) any 
other General Conditions of Employment in opera- 
tion within the Corporation from time to time : 
and (c) one month’s notice on either side. 

An essential user’s car allowance is normally paid 
to the holder of Post (1). 

appointments will also be subject to the Local 
Government Superannuation Acts, for which 
purpose the successful candidates will be required to 
pass a medical examination. 

Housing accommodation can be provided. if 
necessary and 50 pr cent of removal transport 
expenses will be paid in approved cases. 

Further details of the undertaking and works 
programme and of the appointments may be obtained 
from W. Gordon Lees, Watefworks Engineer and 
Manager, Waterworks Office, Town Hall, Barnsley. 

A. E. GILFILLAN, 

Town Hall, 


Town Clerk. 
Barnsley. E5487 





MINISTRY OF LABOUR 





GOVERNMENT TRAINING CENTRE 
SLOUGH, BUCKS. 





ELECTRIC ARC WELDER 





Ministry of Labour require ELECTRIC ARC 
WELDER (must be accustomed to M.S. pipe and 
plate work from }in. to jin.—all positions) for 
appointment as _ Instructor (Unestablished) at 
Government Training Centre, Slough, Bucks. Must 
be British Subjects who are experienced and fully 
skilled, able to teach their trade and supervise the 
work and maintain control of trainees in their trade. 
Should have undergone training usual in their trade 
followed by at least 5 years practical experience. 
Applicants should preferably possess O.N.C. or 
Cc. & G. Certificate, or equivalent qualifications, 
where appropriate. Selected applicants will be 
required to pass a Theoretical Test before appoint- 
ment and a practical test of normal trade skills after 
taking appointment. Prospect of eventual estab- 
lishment. Commencing Salary (at age 30 and over) 
£930 rising by two annual increments to £1000 p.a. 
Write for application form within 7 days to Employ- 
ment Exchange, Slough, Bucks. E5575 


MINISTRY OF TRANSPORT 
CIVIL ENGINEERS 








Pensionable posts for men and women at least 25 
and under 35 on Ist June, 1960 (extension for regular 
Forces service, Overseas Civil Service, established 
civil service, and temporary Government service as 
Civil Engineer). Candidates must have achieved 
Corporate Membership of Institution of Civil 
Engineers or passed examinations necessary for 
attaining such membership. Experience in road and 
bridge construction essential ; knowledge of High- 
ways Authorities’ procedure desirable. Salary (men, 
London) from £830 to £1125 according to age, rising 
to £1300. Promotion prospects. Write Civil 
Service Commission, 17 North Audley Street, 
London, W.1, for appiiéation form, quoting $I64, 


—$—$—— 


PUBLIC APPOINTMENTS 


LEICESTER NO. 1 HOSPITAL 
MANAGEMENT COMMITTEE 





THE LEICESTER ROYAL INFIRMARY 
(S06 BEDS) 





SENIOR ENGINEER 





Applications are invited for the post of SENIOR 
ENGINEER to be responsible to the Superintenden 
Engineer for the satisfactory operation and mainte. 
ance of the mechanical and electrical services x 
The Leicester Royal Infirmary (506 beds). Cand. 
dates should have completed an apprenticeship in 
mechanical engineering, or otherwise have acquit 
a thorough practical engineering training as disting | 
from a purely craft training. 

Preference will be given to candidates hav ng either 
a Ministry of Transport and Civil Aviation first clay 
certificate of competency in Marine Engineering, ora also ¢ 
certificate of service as first class engineer, Of 2 | Assoc 
City and Guilds technical certificate in plant engip. | ositi 
eering (first class), and have had previous experien , P 
in a supervisory position of hospital or simily Ap] 
mechanical and electrical services ; and have; | #PPre! 
sound knowledge of the principles and practice of Seid ¢ 





the efficient operation and maintenance of stean 
boilers, engines and other plant. 

The salary will be on the scale of £715 rising by 
annual increments to £855 per annum, abated by F 
£30 if without the requisite qualifications. Tk® 
person appointed may be requised with oth: 
engineers to take part in an ‘On Call”? rota, 4 
house is available if requiied. ‘ 

Applications, stating age, qualifications ani 
experience, nad naming three referees to : Grow 
Secretary, Leicester No. 1 Hospital Managemen 
Committee, The Leicester Royal Infirmary, withia 
14 days of the appearance of this advertisement. 


E5562 
















App 





GOVERNMENT OF KENYA 


INSPECTOR OF FACTORIES 












INSPECTOR OF FACTORIES (male, agi 
25-35) required to undertake inspection duties und 
general direction of Chief Inspector of Factories; 
B.Sc. (Engineering) degree or equivalent (e.g. AMI 
Mech.E.) and _ industrial experience — essentiil 
Previous experience of factory inspection, or of wot 
as safety officer in large industrial concern desirable. 
Post permanent and pensionable. Salary scale £9 
to £1863 inclusive. Outfit and separation allowancs 
Quarters provided, if available, at low rental. Fre 
Passages. Generous home leave. Tour 244 
months. Low Income Tax. Further particulars atl 
application forms from Director of Recruitmet 
Colonial Office, Great Smith Street, London, S.W. 
quoting BCD 132/7/01/D4. Candidates shoul 
state their full names on applying. E5522 
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CITY OF BATH 












CITY & WATERWORKS 
ENGINEER’S DEPARTMENT 











APPOINTMENT OF INSTRUMENT 
MECHANIC 













Applications are invited from suitably experience! 
candidates for the post of INSTRUMEN 
MECHANIC in the Waterworks Departmetl 
Annual Salary in accordance with M.D.V. (@ 
£715). Post pensionable. The successful candidat 
will be required to pass a medical examination. 


The Department is undertaking a programme 
capital works involving the use of new electron 
instrumentation particularly in the field of chloris 
tion, flow transmission and telephonic monitoring. 

The successful candidate will be expected to spen! 
aperiod of specialised training at each of the supplies 
of the instruments during manufacture, and to sup 
vise their installation, and maintenance. 

A five-day week will apply. 

Applications, giving details of age, experiem 
present and previous appointments, together 
the names and addresses of two referees, addr 
the City & Waterworks Engineer, 8a, Terrace W ‘ 
Bath, should be received not later than Tuesds}, 
16th August, 1960. Canvassing disqualifies. A\ 
cants must disclose whether they are related to a! 
member or chief officer of the Council. 

Guildhall JARED E, Dixoll 

ui ‘own 
Bath. E550 
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POST OFFICE 





ASSISTANT ENGINEER 


TELECOMMUNICATIONS TRAFFIC 
SUPERINTENDENT 


FFICE : (a) ASSISTANT ENGINEER 
ar Geist 15 posts for men), (b) TELECOMMUNI- 
CATIONS TRAFFIC SU PERINTENDENT (about 
15 posts for men and women). All pensionable. 
A bp ist September, 1960 : 174 and under 234 for 
(a) 24} for (b) ; with extension for Forces service, 
Overseas Civil Service, and (up to two years) estab- 
lished civil service. Duties : (a) technical design and 
development of telecommunications equipment, 
(b) planning and management of telephone services. 
Qualifications for (a) and (b) : G.C.E. (or equivalent) 
in English Language and 4 other subjects, including 2 
it A level obtained at same examination from Pure 
Mathematics, Applied Mathematics, Pure and 
Applied Mathematics, Physics, Chemistry. Selection 
by interview. Salary (London, men) : (a) £560 at 
18, 19, 20, £620 at 21, £785 at 25 or over, rising to 
£1205 ; (b) £597 10s. at 18, £635 at 21, £765 at 25 or 
over, rising to £1140. Promotion prospects. Write 
Civil Service Commission, Burlington Gardens, 
London, W.1, for application forms, quoting (a) 
791/60, (b) 303/60. Closing date 12th September, 
1960. E5541 





BRITISH SHIPBUILDING 
RESEARCH ASSOCIATION 





NAVAL ARCHITECTURE SECTION 








The British Shipbuilding Research Association 
ave vacancies inits NAVAL ARCHITECTURE 
ECTION for persons with ability to initiate ,lead and 
xecute research. For this post the applicants should 
have an honours degree in naval architecture. The 
eiling of salary is £1600 per annum and the com- 

encing salary will depend upon age and qualifica- 
tions. There are opportunities of promotion above 
‘this ceiling to a higher grade. 

Inaddition to the investigations which the research 
staff themselves conduct, including work on board 
ships, they are also engaged upon progressing a 
programme of researches carried out under contract 
at outside laboratories, Government research estab- 
jishments, Universities, &c. Members of the staff 
also deal with the technical secretarial work of the 
| Association’s system of research committees. All 
| positions curry superannuation. 
| Applications, with full particulars of education, 
apprenticeship, practical training and research experi- 
Fence should be addressed to B.S.R.A., 5, Chester- 

eld Gardens, Curzon Street, London, a 


E5551 





, CITY OF SHEFFIELD 


APPOINTMENT OF RESIDENT 
ENGINEER 


me ME od 


1 


COLLEGES OF TECHNOLOGY AND 
COMMERCE—STAGE Ill 













Applications are invited for this appointment to 
upervise the foundation and . Framed super- 
ructure contracts for the above building, value 
bver £1,000,000, under the direction of the Consulting 
ngineers, Messrs. R. James and Partners of 
ondon and Messrs. Gollins, Melvin Ward and 
artners, Chartered Architects of London in associa- 






































. ion with the City Architect (Mr. J. L. Womersley). 

se Candidates who should preferably be A.M.LC.E. 
(igo A.M.LStruct.E. must have had previous site 
wi@mexperience of high quality concrete control and 
xigmeeavy foundations. The salary will be £1450 per 
jeennum and the duration of the appointment will be 
93M a Minimum period of 14 years. 

«Applications stating age, qualifications, present 
el@and past appointments (with dates and salaries), 
4iGeexperience and the names of two referees should 
ani Wfeach me by Monday, 15th August, 1960. 








JOHN HEYS, 
Town Hall, Town Clerk. 
Sheffield, 1. E5579 























CITY OF CARDIFF 
CORPORATION WATERWORKS 






APPOINTMENTS OF ENGINEERING 
ASSISTANTS 











Applications are invited for the following perma- 

ent appointments : 

) MECHANICAL ENGINEERING _ASSIST- 
ANT, Grade APT.IV, £1065 to £1220 per annum. 

) JUNIOR ENGINEERING ASSISTANT, Grade 

APT.II, £765 to £880 per annum. 


Candidates for post (a) must be Associate Members 
the Institution of Mechanical Engineers. Pre- 
ence will be given to candidates who have had 
perience of pumping installations. 

Candidates for post (b) must have completed 
ofessional training and have passed Parts ‘‘ A” and 
»_ of the examination of the Institution of Civil 
ngineers, Or possess a University Degree in Civil 
hgineering. 

General Conditions of Appointment can be 
Dtained from the Water Engineer and Manager, 
Unicipal Buildings, Greyfriars Road, Cardiff, 
applications, stating age, previous experience and 
Tyee together with the names of two referees, 
satel Teach the undersigned, in envelopes appro- 
tly endorsed, on or before Tuesday, 30th 


gust, 1960, 
, S. TAPPER-JONES, 
City Hall, Town Clerk. 


July,*1960, E5578 
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1960 
PUBLIC APPOINTMENTS 


MID-NORTHAMPTONSHIRE 
WATER BOARD 





DEPUTY ENGINEER AND MANAGER 





The Board invite applications for 
DEPUTY ENGINEER & MANAGER 

Applicants must be corporate members of the 
Institution of Water Engineers, and have had several 
years of experience, with responsibility, in water- 
works. 

The commencing salary is £1770, rising by £70 p.a. 
to £2050. A house is available, and a car allowance 
will be paid. 

The appointment is subject to the Superannuation 

cts. 

Applications, accompanied by the names of three 
persons to whom reference may be made, should be 
sent to me not later than 14th September. 
LEONARD H. BROWN, 

Engineer and Manager. 
E5588 


the post of 


Cliftonville, 
Northampton. 








TENDERS | 
FORTH ROAD BRIDGE 


CONTRACT NO. 4 











TENDERS are invited from experienced Con- 
tractors for the construction of the Approach 
Viaducts of the above Bridge. This work will 
include : 

(1) PIERS AND FOUNDATIONS 

(2) ABUTMENTS 
irae GIRDERS AND 


Copies of the Contract Documents may be obtained 
from the Consulting Engineers, Messrs. Mott, Hay & 
Anderson, 9 Iddesleigh House, Caxton Street, 
Westminster, London, S.W.1, on payment of a 
deposit of £10 by cheque made payable to the Forth 
Road Bridge Joint Board. The deposit will be 
repayable when a bona-fide Tender has been received. 
Prints of the Contract Drawings may also be obtained 
at the Tenderer’s expense from the consulting 
Engineers. 

Tenders must be sent in sealed plain cover marked 
** Tender for the Forth Road Bridge Contract ” and 
addressed to The Clerk, The Forth Road Bridge 
Joint Board, City Chambers, Edinburgh 1, so as to be 
received there not later than 14th October, 1960. 

The Joint Board do not bind themselves to accept 
the lowest or any Tender. 

W. BORLAND, 


Clerk to the Forth Road 


E5538 Bridge Joint Board. 





INDIA STORE DEPARTMENT 


TENDER REF.: NO. 18000/60/BMB/HAL 








The Director General, India Store Department, 
Government Building, Bromyard Avenue, Acton, 
London, W.3, invites TENDER for the supply of : 

TENDER REF.: No. 18000/60/BMB/HAL 
Tenders are invited for the MANUFACTURE 
and SUPPLY of following components for 

Railway Coach manufacturing programme : 

Upper and lower BOLSTER SPRING PLANKS— 

BRAKE HEAD and HANGER _ complete— 

AXLE HOLDING ARMS—BRAKE LEVER 

CONNECTORS and BRAKE TRUSSES to 

drawing supplied. 

The Tenders forms with schedulés and specifica- 
tions which are returnable on Sth September, 1960, 
may be obtained from the above office (Co-ordination 
Branch) on payment of a fee of 10 shillings (not 
refundable) for each Tender. 

Application for Tenders should specify oo 


above 
reference. 585 





INDIA SUPPLY MISSION 


TENDER ENQUIRY NO. S.E.230 








The Office of the India Supply Mission, 2536, 
Massachusetts Avenue, N.W., Washington, 8, D.C., 
United States of America, invites TENDERS for the 
following : 

TENDER ENQUIRY No. S.E.230 
For the SUPPLY of STEAM CONDENSERS 
complete with auxiliaries 1440MW for Chandrapura 

Power Station, Bihar, India, required by Damodar 

Valley Corporation. - 

Specifications etc., relative to the above specifica- 
tion, can be obtained from the Co-ordination Branch, 
India Store Department, Bromyard Avenue, Acton, 

.3, at a cost of £1 Is. Sd. per Tender, and is not 
refundable. 

Tenders are to be returned direct to India Supply 
Mission, 2536, Massachusetts Avenue, N.W., 
Washington, 8, D.C., United States of America, so 
as to reach them by 28th September, 1960. 

Specimen copy of the above enquiry can be seen at 
Engineering Branch, India _ Store Department, 
Bromyard Avenue, Acton, W.3, under the following 
reterence $.3346/60/NSC/ENG.2. E5576 





HEAVY ELECTRICALS LIMITED 


BHOPAL, INDIA 








TENDERS NOS. PP/F/MT/60/7, PP/F/MT/60/8, 
PP/F/MFG/60/1 





Heavy Electricals Limited, Bhopal, India invite 
TENDERS Nos. PP/F/MT/60/7 and PP/F/MT/60/8 
for MACHINE TOOLS and PP/F/MFG/60/1 for 
WELDING EQUIPMENT, OVENS etc., Tender 
Forms and Specifications can be obtained from 
Heavy Electricals Limited, Crown House, Aldwych, 
London, W.C.2, on payment of £1 17s. 6d., £2 5s. 
and £1 10s. per set respectively, which is not refund- 
able. 

Tenders are to be submitted in quadruplicate as 
specified in the Tender Forms. Closing date is 
11th October, 1960 in London and 12th October, 
1960 in Bhopal. E5567 





TENDERS 





COUNTY BOROUGH OF 
SUNDERLAND 


WEST PARK COLLEGE OF 
FURTHER EDUCATION 


TENDERS are invited for the SUPPLY of 
PRECISION MEASURING EQUIPMENT and 
MACHINE TOOLS for the above College. Forms 
of Tender, which can be obtained from the Central 
Purchasing Department, Hylton Road, Sunderland, 
should be endorsed ‘‘ Precision Measuring Equip- 
ment and Machine Tools,’ and returned to me at 
the Town Halli, Sunderland, not later than 5 p.m. 
on WEDNESDAY, 24th AUGUST, 1960. 

G. S. McINTIRE, 

E5554 Town Clerk. 











EDUCATIONAL 
MIDDLESEX COUNTY COUNCIL 
EDUCATION COMMITTEE 


BRUNEL COLLEGE OF TECHNOLOGY 
WOODLANDS AVENUE, ACTON, W.3. 


DEPARTMENT OF PHYSICS 
Head of Department : 
Dr. C. A. HOGARTH, F. Inst P. 


ADVANCES IN NON-DESTRUCTIVE 
TESTING 

















An evening course of ten lectures given by well- 
known specialists will be held on Wednesdays from 
7 p.m. to 8.30 p.m., commencing 28th September, 
1960. Feeis £1. 

Further details from the College. E5548 £ 


A.M.I.MECH.E., B.SC., City and Guilds, &c. 
Guarantee Posta! Courses for all Exams. and Tech- 
nical Divisions from Elementary to Degree standard 
including Automation Techniques. Approaimately 
95 per cent. successes. 148-page, prospectus, free 
on request.—B.1.E.T. (Dept. 22), 29, Wright’s Lane, 

ndon, ‘ Ell4e 











| SITUATIONS VACANT 


APPLICANTS ARE ADVISED TO SEND 
COPIES NOT ORIGINALS OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 
AIR CONDITIONING ENGINEERS required 
with wide experience in refrigeration. To be based 
in Lebanon and West Africa and to travel widely 
these areas in connection with maintenance and 
installations.—Write with full details of past experi- 
ence, to Personnel, Pan American, London Airport, 

iddx. E2963 A 
APPLICANTS ARE INVITED for a post as 
ASSISTANT DESIGNER for work on Steam 
Turbines, Centrifugal Blowers and Compressors and 
allied equipment. Applicants should be about 25 
years of age and possess University Degree, H.N.C., 
or equivalent in Mechanical Engineering, and 
should preferably have had some practical experience. 
Salary according to qualifications and experience. 
—wWrite, giving full particulars, to D. Adamson & Co. 
Engineers, Dukinfield, Cheshire. E5565 a 
ASSISTANT RESEARCH MANAGER required 
for a large firm of precision engineers in the Mid- 
lands. Applicants should have had sound training 
and experience as mechanical engineers, age 30-40, 
and have a good engineering degree or its equivalent. 
Excellent pension scheme in operation. Salary 
according to experience.—Apply with full informa- 
tion to BOX No. E5555, ** The Engineer.” A 
BBC requires ENGINEER Building Department, 
to arrange, and supervise contracts for installation 
and maintenance of lifts, maintenance of boiler, 
heating and ventilation services, refrigeration plant, 
gas services, &c., in the London area. Work includes 
liaison duties with Departments concerned with the 
day-to-day operation and upkeep of plant and 
services. Applicants, aged 35-45, should have com- 
menced their careers with a mechanical engineering 
apprenticeship, preferably in heavy electrical industry, 
and have had considerab!e experience as a works 
engineer dealing with operation and maintenance of 
all building services. Salary scale £1230 to £1580 
p.a.—Write for application form to Engineering 
Recruitment Officer, Broadcasting House, London, 
W.1, quoting ref: 60.E.106.Eng. E5539 A 
CIVIL ENGINEER required as Assistant to the 
Development Manager. The work is concerned 
with Research and Development of materials for 
the Roadstone and Civil Engineering Industry 
together with the design and development of plant 
for handling these materials. Applicants should be 
between 23 and 30 and should hold a University 
degree or equivalent qualifications. The position 
offers a wide interest and at the same time has 
exceptional career prospects.—Written applications 
containing ful: details should be made to the Develop- 
ment Manager, Tarmac Roadstone Limited, Ettings- 
hall, Wolverhampton. 5577 A 

EDWARD A. PITCHER & PARTNERS require 
experienced R.C. Designer/Draughtsmen. Com- 
mencing salary £1150 p.a. Progressive positions 
with interesting projects. 5-day week. Luncheon 
Vouchers.—Apply : 14 Queenhithe, E.C.4. E5529 a 

ENGINEERS (TWO), one having specialist know- 
ledge air filtration, other specialist knowledge dust 
recovery, for design and sales from enquiry to 
contract completion. Permanent positions, good 
prospects.—Write The Visco Engineering Co. Ltd., 
161 Stafford Road, Croydon, Surrey. E5534 Aa 


ENGINEER to take charge of site investigations 
and soil mechanics laboratory required by Consult- 
ing Engineers in Westminster. Excellent opportunity 
for well qualified, energetic man to secure pension- 
able post.—BOX No. E5586, ** The Engineer.” A 
ENGINEERS, DRAUGHTSMEN, and all Tech- 
nical staff, are invited to forward details of qualifi- 
cations, etc., to Abbatt Technical Division, who will 
handle and negotiate on their behalf, without charge, 
any change of employment contemplated. Leading 
Organisations consult Abbatt, 25, Kensington High 
Street, W.8. WES. 0768-9. E2962 a 
ESTIMATOR for Fabrication, Plate Work, Pressure 
Vessels, Welded Structures, etc., required for East 
Anglia. State experience and salary required. 
BOX No. E2958, ‘* The Engineer.” A 
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SITUATIONS VACANT 





ENGINEERING DRAUGHTSMAN required 
by the National Coal Board in London (Victoria 
area). Experience of Plant layout work in con- 
nection with Power Stations, and O.N.C.or equivalent 
qualifications are desirable. Appointment super- 
annuable, salary according to qualifications and 
experience within £810 to £925.—Write for applica- 
tion form to Staff Dept. (X1846/2C), N.C.B., 
Hobart House, London, S.W.1, before August 15, 
1960. ES589 a 


GIRL capable of tracing work (typing an advantage 
but not essential) required by a City Insurance Firm. 
Salary according to ability. Luncheon vouchers. 
5 day week. Permanent progressive post. BOX 
No. E5530, ‘‘ The Engineer.” A 


G.W.B. FURNACES LIMITED 
Control Gear Division 


SALES ENGINEER 
required for London and the Home Counties. 
He should have experience of electric motor 
control gear, contactors, relays, 
control panels, switchboards, etc. 
This is a senior appointment and a good 
salary is paid, plus expenses. The position is 
permanent and pensionable. 
company car is provided. 
Write in confidence, giving details of age, 
qualifications and career to date, to : 
Sales Manager, 
Control Gear Division, 
G.W.B. Furnaces Limited, 
Dudley, Worcs. 


multi-motor 


E2964 a 





LAPORTE CHEMICALS LIMITED 
WARRINGTON 


require an ASSISTANT MECHANICAL 
ENGINEER for chemical plant mainten- 
ance work. Age between 25-30 years. 
Minimum qualifications—H.N.C. in Mech- 
anical Engineering and some experience 
in the maintenance of chemical plant an 
advantage. A good salary will be paid 
commensurate with age and experience. 
A Pensions Scheme is in operation. Canteen 
facilities. 


Replies, giving details of age, qualifica- 
tions and experience, and quoting ref. 
LCW/TE1/57 should be addressed to the 
Group Personnel Manager, LAPORTE 
INDUSTRIES LIMITED, Hanover House, 
14 Hanover Square, London, W.1. 


E5568 a 





MIDLAND SILICONES LTD. 


(A Company of the Albright & Wilson Group) 
require a 


PROJECT ENGINEER 


in the Engineering Department at Barry. He 
will be responsible to the Senior Project Engineer 
for the Mechanical Design of the new chemical 
plant. He will co-ordinate the work of other 
departments concerned with new projects. He 
will also be responsible for procurement and the 
control through the erection engineer to project 
completion. 


Qualifications required are H.N.C. in Chemical 
Engineering. It is essential that several years 
experience is possessed in the design and con- 
struction of chemical plant. It is likely that this 
experience would have been largely obtained 
in a drawing office. Aged 30-35. Midland 
Silicones, Ltd., is a rapidly growing company in 
a new field of chemical products. The Works 
are situated in a pleasant locality. 


Good commencing salary. 
housing is available. 


Assistance with 
Good prospects. 


Apply : Staff Officer, 
Group Personnel Department, 
Albright and Wilson Ltd., 
1 K.nightopenigs Chems. London, S.W.1. 
ef. 11. 


E5572 a 

SENIOR MECHANICAL ENGINEERING 
DRAUGHTSMEN required for interesting work 
on large chemical plant installations. Experience in 
this type of work is desirable but not essential and 
applicants with general mechanical engineering 
experience will be favourably considered. The posts 
offer opportunities and salaries consistent with 
experience and ability. Modern offices situated in 
the London, E.C.4 area. Five-day week and super- 
annuation scheme.—Applications, which will be 
treated in the strictest confidence, giving details of 
age, qualifications and experience, and quoting 
ref. LCL/TE1/55 should be addressed to The Group 
Personnel Manager, LAPORTE INDUSTRIES 
LIMITED. Hanover House, 14 Hanover Square, 
London, W. 1. 547 A 
TECHNICAL DIRECTOR is required by a pro- 
gressive medium-sized general engineering Company 
in Glasgow. Applicants, who should have a civil 
or mechanical engineering degree and proven success, 
must be fully capable of taking complete charge of 
the technical departments involving Design, Research 
and Development and Drawing Office, new plant, 
&c., and should have had a good experience of works 
practice and modern techniques involved in welded 
fabrication units. 

Corporate membership of a senior engineering 
institution would be an advantage to the candidates. 

Candidates should be in the age range of 35-45. 
The post which carries a salary of £2000-£3000 
according to experience, is a progressive one and 
there are pension, life assurance and _ personal 
accident schemes. 

The work will be varied and interesting involving 
a wide range of products, including new products 
requiring urgent development and every encourage- 
ment will be given to man with competence, drive 
and enthusiasm. Foreign travel will be necessary 
from time to time. 

Full details, which must include age, education, 
qualifications, previous and present posts, and 
stating present salary to Managing Director, BOX 
No. E2953, ‘*‘ The Engineer.’’ These will be treated 
in complete confidence. A 


Classified Advts. continued on page 90 
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SALES MANAGER required to commence duties 
Ist January, 1961. Age 35-40. Must have previous 
experience in sales promotion of air treatment plant 
in all its aspects. Permanent position with good 
prospects. Location—Greater London area.—Write 
BOX No. E5549, ‘‘ The Engineer.” A 


TECHNICAL ASSISTANT required for Develop- 
ment work in connection with motor vehicle fuel 
systems. O.N.C. level essential together with 
some design drawing experience. Knowledge 
of hydraulics and engine testing desirable-—Written 
applications should be addressed to Personnel 
Manager, Simms Motor Units Ltd., East Finchley, 
London, N.2. E5543 a 


THE BEECHAM GROUP 


has a vacancy 
for a SENIOR CHEMICAL ENGINEER (30/ 
40) with experience in Chemical Plant Design 
and  ?~—— and a sound engineering back- 
ground. Experience in refining or fermentation 
an advantage but not essential. 

This is a senior appointment and carries a 
commensurate salary. 

Profit Participation and non-contributory 
Pension schemes are in operation. 

Applications in writing only, giving full details 
of age, qualifications and experience, and 
quoting reference SCE 84, should be forwarded 
to the Personnel Controller, Beecham Group 
Limited, Beecham House, Great West Road, 
Brentford, Middlesex. E5520 a 


SITUATIONS VACANT 


THE BEECHAM GROUP 


has a vacancy . 

for a qualified SENIOR ELECTRICAL ENGINEER 
in WORTHING. The successful candidate will be 
responsible for the operation and maintenance of 
electrical equipment including high and low voltage 
sub-stations, switch gear, etc. and process instru- 
mentation. Experience with a supply authority or 
large electrical manufacturing organisation would be 
an advantage. 

Profit Participation and non-contributory Pension 
schemes are in operation. 

Applications in writing only, giving full details of 
age, qualifications and experience, and quoting 
reference SEE 83, should be forwarded to the 


Personnel Controller, Beecham Group Limited, 
Beecham House, Great West Road, Brentford, 
Middlesex. ES519 a 


WORKS MANAGER 
MECHANICAL HANDLING. An old-established 
medium-sized company urgently requires a com- 
petent engineer capable of stimulating production 
to meet a current and long term expansion. Candi- 
dates should have had a good general engineering 
experience. Applications must be fully detailed in 
every respect in the full confidence that no informa- 
tion will be divulged without consent.—BOX No. 
E5532, ‘‘ The Engineer.” A 
WORKS MANAGER required for Agricultural 
Engineering Works in East Anglia. Must have 
knowledge of Batch Production of Machines and 
Management of Men. Staff now about 40. Housing 
accomodation available. Salary according to 
qualifications and experience.—Reply in confidence 
giving Age, Qualifications and Experience to BOX 
No. E5467, “‘The Engineer.” A 





vantage. 


A.E.R.E., Harwell, Didcot, Berks. 





DEVELOPMENT ENGINEER 


required by 
ATOMIC ENERGY RESEARCH ESTABLISHMENT, HARWELL 


to assist in the development and testing of new components and techniques for 
use in the design of research reactors and their experimental equipment. 


Applicants should have served a recognised engineering apprenticeship, or 
have had equivalent training, and should be corporate members of a Senior 
Engineering Institution or have equivalent qualifications. 


Experience in an engineering research or development laboratory an ad- 


SALARY: £860 (at age 25) — £1340 p.a. 
Housing and superannuation schemes. 


Send POST CARD for details to Personnel Manager (1759/25), U.K.A.E.A., 


E5582 A 


SITUATIONS 





Aug. 5, 1960 
VACANT 


o. 





RESEARCH 
ENGINEER 


The Parsons and Marine Engin- 
Research 
Development Association requires 
a Research Engineer of degree 
standard to work on an extensive 


eering Turbine 


programme of 


research in connection with steam 


and gas turbines. 
highest possible 


Research 
Northumberland. 


standard with 
some experience of aerodynamics 
and a strong mathematical back- 
ground is preferred and a suitable 
salary will be offered.—Apply in 
writing to the Director, Pametrada 
Station, 


and 


aerodynamic engineering plant. 


is desirable. 
A man of the sah eige 


with liberal leave. 
Wallsend, ** The Engineer.” 


E5566 A 


THE ENGINEER? 
SITUATIONS VACANT 


iz 


Project Engineer 
(INDIA) 


PROJECT ENGINEER required by well 
known British Company of 
Contractors engaged on the building of heavy 

t Applicants must have 
civil and/or mechanical engineering quali. 
fications and experience of site construction 
Preference will be given to 
applicants aged 25/40 who are qualified ciyjj 
engineers with experience of plant erection, 
If required married accommodation will be 
available in Calcutta but 
applicant must be prepared to travel to any 
contract in India. Good salary and bonus 
will be paid. Pension scheme is in operation, 
Tour of duty will be for three years initally 

he Send full details of 
training, qualifications and experience in 
Strictest confidence to BOX No. E5587 


Engineering 


the successfy! 


A 


i. . 

















APPLEBY-FRODINGHAM 
STEEL COMPANY 
SCUNTHORPE - LINCOLNSHIRE 


invite applications for 


SENIOR DESIGNER 


also new high-pressure processes for the produc. 
SENIOR 4 JU tion of town gas. 
an NIOR Candidates should possess at 
DRAUGHTSMEN O.N.C. certificate in Mechanical Engineering, | 


for general engineering work, 


Experience with plant 
Steelworks would be an advantage but is 


not essential. 


Permanent situations with good prospects 
of advancement for men with initiative and 


ability. 


Staff Pension Scheme, welfare and sports 


facilities are available. 
Apply, giving age, 


previous experience and technical qualifi- 
cations to the Chief Engineer. 





for Iron and £770-£1015 per annum. 


experience, should 


full particulars of 


E5491 a 











DRAUGHTSMEN 


Draughtsmen are required at the Midlands 
Research Station, Solihull. 


The duties are interesting and will include 
work on the design of pilot and prototype 
plant associated with the development of 


least an 


The salary for the appointments, which 
are pensionable and subject to medical 
examination will be within the range of 


Applications, stating age, education and 
r be addressea 
Industrial Relations Officer, 


WEST MIDLANDS GAS BOARD. 
6, Augustus Road, Edgbaston, Birmingham, 15 


to the 


E190 a 






























methods. 


laying submarine pipelines. 


an application form and staff brochure to:— 





As a result of expanding production operations another 


MAINTENANCE ENGINEER 


FOR MARINE OPERATIONS 
is required by TEXACO TRINIDAD, INC., 
for service in TRINIDAD. 


Applicants should be between thirty and thirty-nine years of age and be Graduate Engineers 
or Associate Members of the Institution of Civil Engineers or Institution of Mechanical Engineers. 

They should have served an apprenticeship with a firm of General Construction or Structural 
Engineers, or with one dealing with heavy industrial handling equipment. 
is 8 years industrial experience and a good knowledge of welding practices and cathodic protection 
The ability to drive a motor vehicle is essential. 
erection of marine structures for production operations, the maintenance of marine plant, and 


The starting salary wil) be subject to age and experience but will not exceed £1700 per annum. 
The Company provides accommodation at low rental, and there are excellent facilities for sport 
and a generous pension scheme, while Home Leave is granted at the end of 3 years’ service. 


If you have the qualifications and experience which fit you for this appointment, please write for 


The Personnel Officer, Trinoil (U.K.) Limited, 
29/30 Old Burlington Street, London, W.1. 


A further requirement 


Duties will include supervision of the 


E5580 A 














ENGLISH 


also be an advantage. 





CORRECTED ADVERTISEMENT 


RUGBY 


require an experienced 


DIESEL ENGINE DESIGNER 


Applicants should have a graduate technical back- 
ground and have considerable experience on the 
design of diesel engines preferably in the heavy range. 
A knowledge of Turbo-blowing applications would 


Write giving full details to Dept. G.P.S., Marconi House, Strand, 
London, W.C.2. quoting reference E 1104J. 


















ELECTRIC 


E5485 a 


























ENGINEERS 
PHYSICISTS 


The Fibres Division of 
imperial Ghemical Industries Limited 


has openings for men to work in Research Department at Harrogate as 


—— TEXTILE ENGINEERS 








These openings will appeal to applied physicists—they will also be of interest 
to young graduate engineers who would prefer to start their industrial career 
in research and development and possibly transfer to general technical 
management in a few years time. 


These men will become members of the existing teams which at present 
mainly consist of chemists and physicists working on the invention and develop- 


ment of new processes for making melt-spinnable synthetic fibres. 


These vacancies are additional to the normal requirements for engineers in 


the Company. 


Previous experience in the textile machinery industry is not essential— 
experience in the aircraft, motor car, guided missile or atomic energy industries 
might well enable applicants to bring new techniques to this field. 


Conditions include five-day week, canteen facilities. Staff Pension Fund 
and Employees Profit Sharing. Assistance to married men to enable them to 
move into the district is available in the form of mortgage facilities, removal 
expenses and lodging allowances. 


Imperial Chemical Industries Limited 


Write in the first instance to :— 


The Personnel Manager, 


Fibres Division, Harrogate, Yorkshire 
quoting Reference T.14/E. 
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TURNER BROTHERS ASBESTOS CO. LTD., 
ROCHDALE 


Sales Technical Department 


In connection with the continuing develop- 
ment of our technical sales activities we wish 
to recruit a suitably qualified man for a 
position in our Sales Technical Department 
who will specialise in our textile products 
for engineering and plastics applications. 
The duties are principally concerned with 
liaison and development work with technical 
personnel of our customers in many indus- 
tries. An interesting well-paid career is avail- 
able for a man interested in sales develop- 
ment work in the largest undertaking of its 
kind in the world. We prefer a man aged 
28-35, but candidates outside this range 
should not be deterred from applying if they 
feel otherwise well qualified. Applicants 
should hold a degree, or equivalent, in 
chemical, mechanical or electrical engineer- 
ing, and they should also have sufficient 
commercial experience to enable them to 
appreciate the commercial significance of 
technical problems.—Applications giving 
full details of education and careers to date 
should be sent to the Chief Personnel 
Manager, Turner Brothers Asbestos Co. 
Ltd., Rochdale. E5545 a 














CONTRACTORS’ PLANT 


SERVICE 
MANAGER 


required by important undertaking ; 
must be qualified Engineer conver- 
sant with all types of Plant and 
particularly Tower Cranes, able to 
control and direct service engineers 
and erectors ; based London but 
prepared to travel extensively in 
UK. 


Applications in writing with full 
details of age, experience and 
salary required to BOX No. E5563, 
‘** The Engineer.” 








LIGHT ENGINEERING 
Works Superintendent 


required by medium-sized factory in Here- 
fordshire. 


Age : 35 to 45. 


Experience and Qualifications : 1. Appren- 
tice trained in light Mechanical Engineering. 
2. Recent administrative control of operat- 
ing shops for at least 5 years in light engineer- 
ing. 3. Knowledge of wage payment systems. 
4. Knowledge of D.G.I. procedures. 5. 
Higher National Certificate in Mechanical 
Engineering desirable. 


Responsibilities : Responsible to Works 
Manager for : 1. Co-ordination and control 
of production processes and associated 
service sections. 2. Effective labour leader- 
ship and utilisation. 


Salary and Status: The position is 
regarded as important and a salary commen- 
surate with the responsibilities of the position 
and the abilities of the successful applicant 
will be offered. 


Replies : Please write with fullest details of 


education, qualifications and career to date 
to BOX No. E5544, “* The Engineer.” 





A 








CONTRACTS ENGINEERS 


Nationally known company has following 
vacancies in their modern office in West End 
of London. 


Contracts Engineers capable of taking 
full responsibility for preparation of 
large composite tenders and for super- 
vision of resultant contracts. 


Engineering assistants for above duties. 


Candidates should have mechanical/Electri- 
cal background and be interested in com- 
mercial work. Associate membership of 
Institute of Mechanical Engineers and 
some knowledge of rubber/plastics manu- 
facturing industry desirable but not essential. 


Attractive working conditions and salaries 
with opportunity for advancement for suit- 
ably qualified well educated men. Pension 
scheme. Please apply in confidence with full 
details of age, training and experience to 
Box No. E2960, ‘* The Engineer.” 

A 








RALEIGH 
LIMITED 





INDUSTRIES 
NOTTINGHAM 











have a vacancy for a 


JUNIOR TECHNICIAN to construct rigs, perform Product Tests and to 
write reports on same. Opportunity exists to gain experience in strain gauge 
and vibration work using electronic equipment. 


Applicant should possess an Ordinary National Certificate and be studying 


for the Higher National Certificate. 


Technical ability to use Hand Tools and 


to be able to construct simple rigs and electro-mechanical devices is essential. 
Some knowlege of Electrenic/Radio circuits would be useful. 

Salary according to qualifications and experience. Conditions, prospects, 
and opportunities are good; the post is permanent and pensionable. 

Apply, giving details of age, experience, qualifications and quoting EG/M 
to the Works Personnel Manager, Faraday Road, Nottingham. 


E5537 A 

















Senior Development Engineers 


A major company is seeking two experienced senior development 
engineers for interesting work on advanced techniques in industrial 


weighing. 


1. University graduate, or candidate, with H.N.C. and appro- 
priate distinctions, is required with experience in electronics, 
particularly in the design of circuits for servo systems and 


amplifiers. 


© 


to electro-mechanical 


A man with experience in investigating the problems related 
systems and who possesses a 


university degree or H.N.C. with appropriate distinctions is 


required. 
essential. 


Suitable 


industrial experience in this field is 


These are both new appointments and the prospects for extended 


responsibility are excellent. 


Write in confidence, with full details of experience and qualifications, 


to:— 


Works Director: 


W. & T. AVERY, LIMITED, BIRMINGHAM §=54344 




















AIR PRODUCTS (G.B.) LTD. 


Suppliers of CHEMICAL PROCESS PLANT and INDUSTRIAL GAS to 
The Government, the Steel, Chemical, Gas and Allied Industries 
have now embarked on a 


£2M CAPITAL EXPANSION PROGRAMME 


Asa result vacancies now exist for both SENIOR and JUNIOR a 
Department, located in the West End of London. 


ppointments in our Engineering 


If therefore you are a well-qualified and/or experienced 
CHEMICAL ENGINEER, 
MECHANICAL ENGINEER or DRAUGHTSMAN 


we invite you to apply for a permanent position with our Company. 


Interviews will be arranged at any time to suit applicants convenience. 


Please write or phone 

Personnel Manager, 
AIR PRODUCTS (G.B.) LIMITED 
49/50 Poland Street, London, W.I. GER. 0616 


Applications will be treated with strictest confidence. 


ESS74 a 


JOSEPH LUCAS LIMITED 


have a vacancy for an 





— 


to 


MERE GREEN, 


ENGINEER 


Engineering Laboratory situ 


SUTTON COLDFIELD 


work in the Semiconductor 


ated at 











on glass and ceramic seals and joining aspects in the development and manufacture of a wide 


range of semiconductor devices. 


Applications are invited from candidates with a B.Sc. degree, or equivalent qualifications, and 
preferably with previous experience in one of the fields quoted. 

he appointment, which offers opportunity for the exercise of initiative and original work in a 
rapidly expanding Laboratory, is permanent and pensionable. 
Apply in writing, stating age, and full details of qualifications and experience to the : 


Personnel Manager, 
JOSEPH LUCAS LIMITED, 
Great King Street, Birmingham, 19, 
quoting reference PM/MG/479 E5536 A 








CIVIL AND STRUCTURAL ENGINEERS 


The World is electrifying its Railways and BRITISH INSULATED 
CALLENDER’S CONSTRUCTION CO. LTD. are playing an important 


Part in this expanding industry. 


Engineers and Surveyors are required initially at our 
LONDON, RUGBY AND BIRMINGHAM 


District Offices for Survey, Design and Erection of Overhead Equipment. 


over- 
factory probation. 
A 
be addressed to the: 


© work includes the installation of concrete foundations, steel structures and 
track wiring. Permanent position including Pension Fund after satis- 


pplications giving full details of experience, age and qualifications, should 


Staff Officer, 30 Leicester Square, London, W.C.2 


E5559 a 











HEAD WRIGHTSON & CO. LTD. 
RESEARCH & DEVELOPMENT DEPARTMENT 


MECHANICAL ENGINEERS 


for senior positions 


Applications are invited from University Graduates who have had several 
years practical experience, preferably in the design of plant for the heavy 


industries. 


These positions offer considerable scope for advancement for the successful 
candidates, who would join a team responsible for design and development of 


new projects in a wide range of interest. 


Staff Pension and Life Assurance Scheme. Assistance with house purchase. 


Write giving details of age, experience, qualifications and salary range to : 
The Personnel Manager, Ref. RD/45, Teesdale Iron Works, Thornaby-on-Tees. 


E5573 a 





Classified Advts. continued on page 92 
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SUB-CONTRACTING 





KELLERING AND CAM PROFILING copecty 


A to 8ft by 6ft or 6ft diameter—ARMYTAGE 
BROS. (KNOTTINGLEY), Ltd., The aay, 
ee Yorkshire (Telephone : Keee ae 


PRATCHITT BROTHERS, LTD., Denton Iron 
Works, Carlisle, having well- -equipped engineering 
shops and ironfoundry, invite enquiries for General 
Engineering, Structural and Platework, from firms 
wishing to have plant made to their own designs and 
specifications. 5 MW 





BUSINESS OPPORTUNITIES 











A BARGAIN. £25 complete. BRAND NEW 
READY-MADE CO. REGNS. Guaranteed no 
trading (ENGLAND OR SCOTLAND)—all trades 
available NOW including Engineering ; Electrical 


Engineering ; Motor Engineering; _ Garage ; 
Machinery ; Metal; Haulage; Hire Purchase ; 
Investment ; Pro: perty (specially prepared for each 


trade).—_BU USINESS ECONOMY CO. REGNS., 
LTD., ee T/16, 156, Strand, London, W.C.2. 
(Tem. 8377/2294), for English companies, and to 
19, Walker Street, Edinburgh, 3 (Cal. Ltd for 
Scottish Companies. Read ‘**‘ ADVANTAGES OF 
T G AS A LIMITED COMPANY ” (3s. 
post free) ; Limited Co. may save you tax. We 
have seven-day Co. Regn. service with your own 
choice of name. £21 complete, plus stamp “a 
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PATENTS 
THE PROPRIETORS of British Patent No. 
772,325 relating to a “‘ METHOD OF PRODUC- 
ING METALLO-CERAMIC AGGLOMER- 


ATES ”’ are desirous of entering into negotiations 
with one or more firms in Great Britain for the 
purpose of exploiting the invention either by sale of 
the Patent Rights or by grant of a Licence on reason- 
able terms.—Interested parties should apply to 
Thiemann, Son & Co., Prestige House, 14-18, 
Holborn, E.C.1. E5531 


THE PROPRIETORS of Patent No. 778,172 for 
“IMPROVEMENTS IN OR RELATING TO 
DISPENSING APPARATUS FOR’ LIQUID 
FUEL,” desire to secure commercial exploitation by 
Licence or otherwise in the United Kingdom.— 
Replies to Haseltine Lake & Co., 28, Sogo ae 
Buildings, Chancery Lane, London, W.C.2, E5556 H 


THE PROPRIETORS of Patent No. 778,174 for 
“IMPROVEMENTS IN OR RELATING TO 
DISPENSING APPARATUS FOR LIQUID 
FUEL,” desire to secure commercial exploitation by 
Licence or otherwise in the United Kingdom.— 
Replies to Haseltine, Lake & Co., 28, Southampton 
Buildings, Chancery Lane, London, 

"E5557 H 


THE PROPRIETORS of Patent No. 778,713 
for ‘“‘ IMPROVEMENTS IN OR RELATING iY 
DISPENSING APPARATUS FOR LIQUID 

FUEL,” desire to secure commercial exploitation 
by Licence or otherwise.—Replies to Haseltine, 
Lake & Co., 28, paren Buildings, Chancery 
Lane, London, W.C.2 E5558 


THE PROPRIETORS of Patent Me 778,171 for 
“IMPROVEMENTS IN OR RELATING TO 
DISPENSING APPARATUS FOR’ LIQUID 
FUEL ” desire to secure commercial exploitation by 
Licence or otherwise in the United Kingdom.— 
Replies to Haseltine Lake & Co., 28, Southampton 
Buildings, Chancery Lane, London, W.C.2. E5560 H 





MISCELLANEOUS 











DEVON AND CORNWALL. Accommodation 
booked anywhere at immediate notice from 7 gns., 
plus 2 gns. booking fee.—Write or ’phone Carol 
Robinson Bureau, Morley Street, Plymouth. Tele- 
phone No.: Plymouth 62646. E5552 1 


MOBILE LIFTING SERVICE. Lump Sum or 
Hire Rate quoted for any lifting work by Lorry- 
Mounted or Crawler Cranes, any size, any area.— 
TARSLAG, LTD., Rotherham 78481. E186 1 





| BUSINESSES and PREMISES | 





PUBLIC COMPANY wishes to purchase machine 
tool company capable manufacturing special purpose 
machine tools and parts. Area approximately 
30,000 square feet. Must be situated in neighbour- 
hood of main roads between Sheffield and London.— 
Write Box No. A144, c/o Walter Judd, Ltd., 47, 
Gresham St., London, E.C.2. E5583 i 


| FOR SALE | 
qq 


SLOTTING MACHINES 


ORMEROD 8 in. stroke Slotting Machine, dia. of 
table 20in., power feed, longt. 24in., cross 24in. 
PENSOTTI Type SG. 360, 14in. stroke Slotting 
Machine, with swivelling head, rotary table 23tin., 
dia. traverse—longt. 20in., cross 21jin., ram 

speeds from 18-56 strokes per min. 
RAVENSBURG IB8in. stroke Slotting Machine with 
swivelling head, tee slotted rotary table 33}in., 
traverses ge 34in., cross 30in., speed 1.4-60 
strokes per 
All motorised for %400/440/3/50 supply. 


THO* W. WARD LTD., 








ALBION WORKS : - - - - - SHEFFIELD 
Phone ; 26311, Ex. : 345 
E215 G 


MACHINERY, &c., WANTED 


WANTED : Secondhand VOTATOR, 4in. or 6in 
barrel.—Full details BOX No. E5546, ‘‘ The 
F 


Engineer.” 
| FOR SALE | 


FRED WATKINS 
(ENGINEERING) LTD. 


STEAM BOILERS.—Cochran Vertical (New) 7ft. 
and 6ft. 6in. dia., 150 1b. w.p.; reconditioned 9ft. 
down to 3ft. dia.; Economic 4ft. to 11ft. 6in. dia. ep 
including new Sft. dia., 150, 180 and 200 Ib. w.p.; 
300 reconditioned Vertical Crosstubes, all sizes. 
AIR ae ae —Two eg & Morcom 
2500 c.f.m., > aber .. 550 h.p. motors ; also 
Broomwade 500. 300, 200" and 130 c.f.m., all 
motorised ; and several others of various makes 
and capacities. 

200 AIR RECEIVERS, stocked up to 9ft. dia., 100 
to 500 Ib. pressure. 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 200 h.p . 

MOBILE ROAD CRANES.—10-ton Lorain lorry- 
mounted 30ft.-70ft. extendible jib ; 84-ton_Ran- 
some Diesel/Electric 21ft. jib ; 6-ton Coles Diesel/ 
Electric, solids ; 4-ton Soles Diesel/Electric, solids, 
1945 ; 4-ton Jones KL44, diesel, 1950 ; 3-ton Jones 
** Super 40” diesel, pneumatics (3). 

OVERHEAD CRANES.—25-ton Girders and end 
carriages, with 60 h. - motors, 95ft. 10in. span ; 
30-ton Vaughan, 42ft. 3in. span ; 25-ton eo 
21ft. 9in. span, new 1954 ; 20-ton Vaughan, 4 s 
3in. span, 6-ton auxilliary, ‘cab control (5) ; 20-ton 
King, 42ft. 3in. span, 0 ; Wharton, "”4-ton, 
25ft. span, 400, 3/50 ; 5-ton * Henderson, 24ft. 
Tin. span, 1946 ; 5-ton Morris, 58ft. span, hand- 
operated ; 5- ton King, 29ft. 3in. span, power 
hoist, hand travel ; 5-ton Morris, 28ft. 6in. span, 
power hoist, hand travel ; 4-ton Morris, 19ft. 
span, 220V. d.c. (3) ; majority of the above are 
unused. 

DERRICK CRANES.—7-ton Anderson Grice, 
100ft. jib, electric ; 7-ton Rushworth hand, 
30ft. jib’; 14-ton Anderson Grice, hand, 40ft. jib ; 
5-ton Butters Grabbing, 80ft. jib, electric. 

RAIL CRANES.—18-ton Brownhoist, steam, S5Oft. 
jib ; 10-ton Grafton, 34ft jib., diesel conversion ; 
8-ton Wilson, steam, 35ft. jib ; 5-ton Smith, SOft. 
jib (2). 

LOCOS.—Fowler diesel, 150 h.p. (2); Barclay & 
Ruston, 80/88 h.p., diesel ; H Bagnall 14in. by 22in. 
(two oil-fired, one coal), Peckett, steam, 7in. by 
12in., 1941; 4 Logan Battery-operated, 24in. 
gauge, 3-4-ton cap.; 3 Ruston —- yal h.p., 
24in. gauge ; also 2 *miles 20 Ib. and 1200 yds. of 
25 Ib. x 24in. gauge track, ent yd, &c. 

STEELPIPING.—Large stocks inginins follow- 
ing : 20,000ft. 14in. galvanised ‘* A,” 0, 
scaffolding ; ; 30,000ft. 3in. black’; ae Ci 000ft.. 
each 6in., 3/16in., tin., 5/16in., unused ; $000ft.. 
8in. unused ; 2000f t., 10in., 12in., 16in., seam- 

200ft., 24in. by fin. welded, unused ; 

1000ft., 30in. by #in. welded, unused ; 25 

. welded flanged ; 500ft., 36in., "unused : 

500ft., 42in. by fin. tiveted ; 100ft., 48in. ‘by 
din. welded unused ; 150ft., 60in. welded ; 20in., 
24in., 26in., 27in., 28in., bitumen lined, unused. 
Full list on reauest. 

CAST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s., including 150 by 18ft. 
lengths, 6in. Stanton class “B’ Spigot and 
Socket, unused. Immediate delivery. 


VALVES.—Exceptional oe us Ministry Lot. New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock 
all sizes, Parallel Slide Sluices, Gunmetal, Reducing 
and Check Valves. List on request. 


STORAGE TANKS.—300 cylindrical and rectangu- 
lar, up to 12,000 gallons, for oil and petrol, also 
sectional steel and cast iron up to 50,000 gallons. 

MACHINE TOOLS—Heenan & Froude Dynamo- 
meters, 1500 h.p. maximum, 18in. Dial Indicator 
(three) ; Scriven Plate Bending Rolls, 14ft. by 
tin. ; Berry Bending Rolls, 7ft. by din. ; Tangye 
200-ton Hydraulic Vertical Straightening Press, 
15ft. by 3ft. table ; Herbert Miller, 6lin. by 15in. 
table ; Pels Punch and Shears, jin. capacity ; 
nine new 2 cwt. and 1 cwt. Pneumatic Hammers ; 
Bonn Hydraulic Tube Bender up to 20ft. by 4in. 
bore ; 40kVA Sciaky Spot Welding Machine ; : 
Berry Guillotine capacity 4ft. by lin. ; Fielding 
Hydraulic Tube Bending Machine, B4in. stroke 
up to 8in, capacity ; Sedgwick 6ft. by tin. Fold- 
ing Machine ; Rushworth Guillotines, 6ft. by jin., 
Bliss 70-ton power press. 

SLING ENGINEERING WORKS 
Phone: Coleford 2271/2. E106 G 
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ELECTRICALLY DRIVEN COMPRESSOR 
SETS 
FIVE—1925 c.f.m. Belliss & Morcom 100 p.s.i. with 
motors and control gear for use on 3000 volts, 
3 phase, 50 cycles supply. 
1620 c.f.m. Broom & Wade 60 p.s.i. with motor and 
control gear for use on 415 volts, 3 phase, 50 cycles 














supply. 

TWO 450 c.f.m. Alley & Maclellan 100 p.s.i. with 
motors and control gear for use on 400 volts, 
3 phase, 50 cycles supply. 

625 c.f.m. Alley & Maclellan 100 p.s.i. with motors 
and control gear for use on 400/440 volts, 3 phase 
50 cycles supply. 

550 c.f.m. Worthington Simpson 100 p.s.i. w.p. with 
motor and control gear for use on 400/440 volts, 
3 phase, 50 cycles supply. 

376 c.f.m. Belliss & Morcom 125 p.s.i. with motor and 
control gear for use on 400/440 volts, 3 phase, 
50 cycles supply. 

Many other in stock, would welcome your enquiries. 


GEORGE COHEN 


SONS AND CO. LTD., 

WOOD LANE, LONDON, W.12 

Chane 3 a 2070) 
STANNI aff Nr. LEEDS. 


(Pudsey 2241), E201 a 


Aug. 5, 1960 


FOR SALE 
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OVERHEAD TROUGH BELT CONVEYOR by 
R. Sutcliffe, fitted 36in. wide 5-ply rubber belt 
approx. gin. thick, speed approx. 240ft. “gg yo 
capacity 250 tons per hour. Drive 

400/3/50 cycles motor. FOUR "AVAILABLE, 
centres 585ft., 390ft., 357ft., 167ft. 


HORIZONTAL TROUGH BELT CONVEYOR 
by R. Sutcliffe, fitted 36in. wide 5- “et rubber belt 
approx. gin. thick. Drive by 20 h.p., 400/3/5 
— motor. TWO AVAILABLE, pote Ms 417ft., 

t. 


TROUGH BELT CONVEYOR by R. Sutcliffe, 
approx. 260ft. centres, first portion of 130ft. 
rising to 36ft. 6in., balance running horizontally, 
fitted 36in. wide rubber belt approx. 7/16in. thick. 
Capacity approx. 300 tons per hour handling fine 
ore graded 4in0, 75/120 1b/cu.ft. Horizontal 
section in dog kennel roofing with cat walks and 
all supporting structure. 


ELEVATING TROUGH BELT CONVEYOR by 
R. Sutcliffe, approx. 184ft. centres, fitted 36in. 
wide 5-ply rubber belt, speed approx. 240ft. per 
minute, peak capacity approx. 250 tons per hour. 
Drive by 20 h.p., 400/3/50 cycles motor. Conveyor 
fitted anti run back gear. 


OVERHEAD TROUGH BELT CONVEYOR by 
R. Sutcliffe, approx. 181ft. centres, fitted 28in. 
wide 5-ply belt, speed approx. 234ft. per minute, 
capacity approx. 60 tons coke per hour. Drive 
by 10 h.p., 400/3/50 cycles motor. 


ELEVATING TROUGH BELT CONVEYOR by 
R, Sutcliffe, approx. 127ft. centres, fitted 36in. 
wide 5-ply rubber belt approx. gin. thick. Drive 
by 20 h.p., 400/3/50 cycles motor. 


PORTABLE BELT CONVEYOR, approx. 30ft. 
centres, 18in. wide trough belt, mounted pneumatic 
tyred wheels. Conveyor electric motor driven. 


TELSMITH HEAVY DUTY DOUBLE-DECK 
SCALPING SCREEN by Pegson, 12ft. by S5ft. 
wide, top screen 2in. aperture, bottom jin. weld- 
mesh. Drive by 27 h.p. Brook high torque motor, 
400/3/50 cycles, 3 vee rope driven, vari-speed 
pulley with Brookhirst starting equipment. 


DOUBLE-DECK VIBRATORY SCREEN by 
Pegson, 10ft. by 4ft. with I4in. and gin. screen 
meshes. Arranged A.C. motor drive. 


LOCKER-TRAYLOR FEEDER, type 5LM4, 
complete with tray, hangers, and control gear. 
FOUR AVAILABLE. 


GEORGE COHEN, 


SONS AND CO. 
WOOD LANE, LONDON, ‘W.12. 
(Shepherds Bush 2070) 
STANNINGLEY, Nr. LEEDS. 


(Pudsey 2241.) E200 G 





VALES PLANT REGISTER OFFER 
FOR IMMEDIATE SALE 
CRANES 


NEALS D 1-ton MOBILE, 30ft. Jib Ruston engine 
1950, pneumatics. £700. 

NEALS NM 2-ton MOBILES, 35ft Jibs, Ruston 
engines, 1951-52, pneumatics. £1150 each. 

JONES 2-ton ‘‘SUPER 22” MOBILE, 24ft. Jib, 
pneumatics, Ruston engine. £775. 

JONES KL.44 MOBILE, 50ft. Jib, Ruston engine, 
pneumatics, good condition. 1953. £1950, 

COLES 24-ton PETROL MOBILE, pneumatics, 
cantilever iib, cab, excellent order. £550. PRIEST- 
MAN GRAB to suit. £145. 

JONES 3-ton KL.33, MOBILE DIESEL, new 1956, 
40ft. Jib, on pneumatics. £1950. 

JONES 2-ton KL.22 MOBILE DIESEL, new 1955, 
pneumatics, 24ft. Jib, very good condition. £1200. 

NEALS QM 4/6-ton MOBILE, 50ft Jib, Ruston 
engine. pneumatics, overhauled recently. £2850. 

ANDERSON-GRICE 5-ton 2-motor ELECTRIC 
DERRICKS, 100ft. Jibs, new 1947 and 1949. 
£1500 and £2450 respectively. 

MORGAN 5-ton SINGLE MOTOR ELECTRIC 
DERRICK, 80-100ft. Jib, good condition. £1250. 

COLES 6-ton DIESEL MOBILE, 35ft. cantilever 
Jib, pneumatics, good working order. 

BUTTERS 7-ton ELECTRIC DERRICK, 
Jib, good condition. £1750. 

TAYLOR-HUBBARD 7}-ton STEAM _ LOCO, 
50ft. Jib, 1951, 4ft. 84in. gauge, S.L.1. £2950. 

BUTTERS 10-ton STEAM DERRICK, 120ft. Jib, 
on bogies. £5350. 

ANDERSON 10-ton STEAM DERRICK, 
Jib, good condition. £3000. 

BUTTERS 10-ton ELECTRIC DERRICKS, 120ft. 
Jibs, self-propelled bogies, overhauled. £3750 
each. 

COLES Si1210C DIESEL OR PETROL MOBILE, 
35ft. Cantilever Jib, pneumatics, new 1953. 
£4650 Petrol, £4900 Diesel. 

COLES 12}-ton MOBILE, 80ft. Jib, Perkins engine, 
pneumatics, 1950. £5000. 

MORGAN 15-ton STEAM DERRICK, 120ft. Jib, 
new 1958, on bogies. £8750. 

HENDERSON 15-ton ELECTRIC DERRICK, 
110ft. Jib, 1951, very good condition. £6250. 

EVEREST T12 ALL ELECTRIC TOWER CRANE, 
will lift 3-ton at 21ft. radius at 101ft. height, with 
various extras, used 18 months only. £2650. 

COLES 40-ton LORRY-MOUNTED, 130ft. Jib 
plus 25ft. Fly, new 1954, very good order. Offers. 


FOR A COMPREHENSIVE LIST OF PLANT 
FOR SALE AND HIRE SEND FOR VALES 
FREE PLANT REGISTER. 


a sag details: 14 Lower Grosvenor Place, 
Lon S.W.1. Telephone ; ; ViCtoria 7531. 3501, 
8080 row 9886 as lines), EJ07 g 


120ft. 


120ft. 


















THE ENGINEE 
FOR SALE 


NEW BESCO No. 54 type VM 35/200 Multi-p 
Punching Machine, motorised for 


supply, maximum punching pressure 35 gl 


punches lin. dia. through #in. plate, 2in. dian, 
eb 2 3/16in. plate, vee notches angle iron 

by 5/16in., cuts flat bars up to 4in. by gin,, toy 
and squares up to lin., weight approx. 2646 Ih 


CRAIG AND DONALD Deep Gap Gui 
Shearing Machine, motorised for 440/3/50 sup 
with automatic hold-down and adjustable } 
gauge, capacity 14ft. by 4in., complete with 
spare sets of blades, weight approx. 11 tons, 


BESCO Hand-Operated Universal Swing % 
Folding Machine, capacity 6ft. 2in. by ; 
clampling beam swings out for withdraw, 
trunk sections, folding beam adjustable for , 
and round bends, with adjustable stop for repeji 


bending and adjustable back gauge, wea 


approx. 6300 lbs. 


BRADLEY & CRAVEN Motorised Geared p 
Brake, for 400/440/3/50 supply, maximum pres 
aperes. 65 tons, forming ee 10ft. by 12s 

R 8ft. by tin., length of bed and ram 12; 
width of bed Sin., weight approx. 84 tons, — 


PRATT Power-Operated Open-Ended Guillg 
Shearing Machine, motorised for 400/440} 
supply, capacity 6ft. by tin., with automatic hy 
down and adjustable front, back and side ga 
a approx. 58 cwt. 


BESC' Production Guillotine, motorised 
380/420/3/50 supply, with automatic sheet }y 
down and adjustable front, back and side gay 
ney mild steel 4ft. by 16 S.W.g., weight appz 


BESCO Universal Swing Beam Folding, Beng :; 


and Box Forming Machine, capacity 49in 
14 s.w.g., with adjustable gauge and angle stop 
repetition bending. weight approx. 2016 lb. 
Photographs of the above are available. 
Very favourable Hire Purchase terms can be obtais 


MACHINE TOOLS. NEW AND USED, 
of Every Description. Attractive Prices, 


F. J. EDWARDS LTD. 
359-361, EUSTON ROAD, 
LONDON. N.W.7. 
Telephone : EUSton 4681-3771. 
And at 
LANSDOWNE HOUSE, 41, WATER STRE 


RMINGHAM, 3. 
Telephone : Central 7606-8 En 





EDWARD IOFT. BY iIN 
OVERCRANK GUILLOTINE. 
M.D. 400/3/50. 

H. BELL Se gs oe LTD,, 

TER STREET 
EEDS, 4. 
Tel. : 63-7398. 
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2500kW, 6600 volts, 3-phase, 50 cycles, conde 
STEAM TURBO ALTERNATOR SET inc 
rating turbine by “Hick Hargreaves, designed 
work with steam oe = P.s.i.g., 500/600 dee! 
temperature, peek 000 r.p.m. Direct couple 
alternator by Lancashire Dynamo & Crypto, 
switchgear. Set complete with Hick Hargri 
condenser, for cooling water at 80 deg. F. 


625kW, 400 volts, 3-phase, 50 cycles, back pre 
STEAM TURBO ALTERNATOR SET ino 
rating turbine by Belliss & Morcom, desi 
work with dry saturated steam at 150 psi 
exhausting against 15 lb. back pressure, # 
r.p.m. Direct coupled through redut 
gearbox to alternator by Lancashire Dynam 
Crypto, with exciter and switchgear. 


500kW, 400 volts, 3-phase, 50 cycles, back pres 
STEAM TURBO ALTERNATOR SET by 3: 
Thomson Houston, incorporating turbine 
develop the above output when supplied 
steam at 300 p.s.i.g., 150 deg. F. supe 
exhausting against 60 Ib. back pressure. Mi 
advise this set will give 400kW, with our mod 
tion, when supplied with steam at 150 p. 
exhausting against 15 lb. back pressure. » 
coupled at 3000 r.p.m. to alternator, with e 
and switchgear. 


300kW, 400 volts, 3-phase, 50 cycles, S 
ENGINE DRIVEN ALTERNATOR SET it 
porating Belliss & Morcom compound ¢i 
rated to develop 435 h.p. when -suppliel 
steam at 215 p.s.i.g., exhaustin ng against 25 
pressure. Direct coupled at 375 r.p.m. to » alter 
by Crompton Parkinson, with exciter and § ia 
gear. 


E105 

































Size No. 8, Fraser WATERTUBE BOILER, 12.5% 


high by Tf. 3in. wide by 9ft. 6in. long, desi 
120 p.s.i.g. working pressure, evaporation 
Ib/hr. from and at 212 deg. F. Complete 
chimney. 


FOUR modern unused, Size No. si 
Hopwood VERTICAL MOLTITUB 
BOILERS, each 10ft. 3in. by 4ft. 6in. diam 
working pressure 120 p.s.i.g., 1320 Ib/hr. evi?! 
tion with cold feed. Complete with sta 
fittings and mountings. 


GEORGE COHEN 


SONS & CO. LTD. 
WOOD LANE, LONDON, W.12 
(Shepherds Bush 2070) 
STANNINGL i 
(Pudsey 2 


Nr. LEEDS . 
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AUCTIONEERS & VALUERS 


JOHN FOORD 


& COMPANY 


VALUERS AND 
ASSESSORS 


)F WORKS, FACTORIES 
NGINEERING PLANT 
AND MACHINERY 










56, VICTORIA STREET, 
LONDON, S.W.1. 


VICTORIA 2002/3/4 
Established Over a Century 


1960 
AUCTIONEERS & VALUERS 


KNIGHT, FRANK 
& RUTLEY 


SALE & VALUATION 
OF 


FACTORIES 
PLANT and MACHINERY 








20, Hanover Square, W.1. 
Telephone: MAYfair 3771 


(Factory Department: Ext. 17) 
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RICHARDS AND 
PARTNERS 


Auctioneers, Surveyors 
and Valuers 


Specialists 
in the 


VALUATION & SALE 


3 f 
NDUSTRIAL PROPERTY 
LANT and MACHINERY 
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alt 


op 


REE 
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Forty-First Sale. 


E R 
By Order of the Secretary of State for Air. 
NO. 25 MAINTENANCE UNIT, 
ROYAL AIR FORCE, 
HARTLEBURY, Worcestershire. 


(4 miles from Kidderminster, 
11 miles from Worcester) 


Nock & Joseland 


are instructed to SELL BY AUCTION at the 
bove Unit on 
THURSDAY, 11th AUGUST, 1960, 


_ at 11 a.m. prompt 
Large Quantity of Valuable MISCELLANEOUS 
STORES, 



















including 

LOTHING AND EQUIPMENT, 

FOOTWEAR, 

RUBBER DINGHIES, PARACHUTES, 
RADIO AND ELECTRICAL EQUIPMENT, 
CAMERAS, EPIDIASCOPES AND 

PHOTOGRAPHIC EQUIPMENT, 

OFFICE AND MESS FURNITURE, 

AIRCRAFT EQUIPMENT & GENERAL 


STORES. 
? VIEWING :— 

With the exception of 4 Lots of Furniture which 
re On view at the Royal Air Force Station, Bridg- 
horth, the lots are on view at Hartlebury on Tuesday 
id Wednesday, 9th and 10th August, 1960, between 
: hours of 9 a.m. and 4 p.m. and on the morning 
| the Sale Day between the hours of 8 a.m. and 





Admission only on production of Catalogue which 

admit two persons on the View Days and one 
person on the Sale Day. The Secretary of State for 

reserves the right to refuse admission. 
talogues price, one shilling each (Postal Orders 
Stamps) can be obtained from the Auctioneers, 
lock and Joseland, Bank Buildings, Kidderminster 
el. 2053 and 4211). E5470 3 
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| FOR SALE | 


HYDRAULIC PRESSES OF ALL TYPES 
sani week’s selection : 
00-ton Twenty Daylight Sheet of Board Press, 
Platens 12ft. 6in. by 4ft. 6in. with self- 
P Contained Pumping Unit. 
§ 000-ton Free Forging Press, bed 8ft. by 8ft. 6in. 
ton Vertical Extrusion Press with self- 
contained Pumping Unit. 
REED BROTHERS (ENGINEERING) LTD. 
Replant Works, 
Woolwich Industrial Estate, 
London, S.E.18. 
Tel.: Woolwich 7611 (6 lines). 
E5496 G 











Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


E. L. JUDSON, F.R.LC.S., F.A.I. 

E. BEDDARD, A.I.MECH.E., F.A.L.P.A. 
M. S. CHEAVIN, F.A.I. 

G. E. GIBBS, F.A.L.P.A. 





SURVEYORS, VALUERS 
and AUCTIONEERS of 
FACTORIES, PLANT and 
MACHINERY 





FIRE LOSS ASSESSORS 





9, REX PLACE, LONDON, W.1. 
Telephone : HYDE PARK 8844/5/6 (3 lines) 


HENRY BUTCHER 


AND CO. 





Auctioneers, Valuers 
and Surveyors 





Specialising 
in the 


SALE & VALUATION 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 


HOLBORN 8411 (8 lines) 


| FOR SALE | 
600 


STEAM TURBINE DRIVEN BOILER FEED 
PUMPS 
G. & J. WEIR Model TFP.15 Steam Turbo Feed 
Pumps, each 15000 g.h.p. Boiler feeding against a 
pressure of 380 p.s.i. Designed steam pressure for 
the turbine 325 p.s.i. at 760 deg. F., 5 Ibs. 
Available at very attractive price. 


GEORGE COHEN, 


SONS AND CO. LTD 

WOOD LANE, LONDON, 

(Shepherds Bush 2070) 

STANNINGLEY, Nr. LEEDS. 
(Pudsey 2241). 











'W.12. 


E204 G 





AUCTIONEERS & VALUERS 


Established 1807 


FULLER, HORSEY 


SONS & CASSELL 


Specialists 


IN THE 


SALE & VALUATION 


OF 
WORKS and MANUFACTORIES 
ENGINEERING PLANT 

and MACHINERY 


10, LLOYD'S AVENUE, 


LONDON, E.C.3. 


Telephone: ROYAL 4861 





93 
AUCTIONEERS & VALUERS 


ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 
AUCTION SALES 
and 


VALUATIONS 
OF PLANT, MACHINERY AND 
INDUSTRIAL —_ PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telep 


hone : Telegrams : 
Monarch 3422 (8 lines) 


Sites, London 








August 16-17 Miscellaneous stores, 


including :— 


battery charging sets ; 


August 23 Miscellaneous stores. 


© Gey 


By Order of the Secretary of State for War 


GOVERNMENT SURPLUS STORES 


SALES BY AUCTION 
Main Location 


M.O.A. Storage Depot, 
Ruddington, Notts. 


A Crabtree rotary printing press ; lathes ; drilling and milling machines ; 
grinding machines ; polishing heads ; machine tool spares ; air compressors ; 
petrol cans ; starter motors ; 

batteries ; 
hydraulic and screw jacks ; electrical spares ; metal shelving and binning ; 
wooden levers and benches ; canvas covers ; canopies and side curtains ; 
embroidery canvas and wool ; i 
clothing ; bedding ; furniture ; canteen and hostel equipment, etc. 


Auctioneers 
WALKER, WALTON & 
HANSON (Dept. L), 
Byard Lane, Bridlesmith 

Gate, Nottingham. 
(Tel.: 54272.) 


generators ; dynamos ; 


fire extinguishers ; 
M.T. spares ; 


tubes ; flaps; tyres ; 


cotton ; fasteners; pins; haversacks ; 


September 1 


September 6-7 


September 13 


September 16 


September 21 


September 23-30 





Vehicles, machine 
tools and miscel- 
laneous stores. 


Machine tools and 
miscellaneous stores. 


Miscellaneous stores. 


Miscellaneous stores. 


Machine tools and 
miscellaneous stores. 


Vehicles, motor 
cycles, earth moving 
and lifting equipment. 


Central Ordnance Depot, SIMMONS & SONS 
Didcot, Berks. Dept. L), 12, Station 
Road, Reading, Berks. 

(Tel.: 54025.) 
M.O.A. Storage Depot, DIXON & WALLACE, 
Bowhouse, Hurlford, Nr. LTD. (Dept. L), Bank 
Kilmarnock, Ayrshire. Buildings, Graham 
Square, Glasgow, E.1. 
(Tel.: Bridgeton 2447/9.) 
M.O.A. Storage Depot, FULLER, HORSEY, 
Royal Arsenal, ool- SONS & CASSELL 
wich, London, S.E.18. (Dept. L), 10, Lloyd’s 


No. 1 E.S.D., Long 
Marston, Nr. Stratford- 
on-Avon, Warwicks. 
(Sale at the Hippodrome, 
Straford-on-Avon.) 
M.O.A. Storage Depot, 
Rotherwas, Hereford. 


Technical Stores Depot, 
Old by, Leics. (Sale 
at Melton Mowbray.) 


M.O.A. Storage Depot, 
Ruddington, Notts. 


SALE BY TENDER 
Die casting machine. PECO model 5.H. hot chamber die casting machine. 


Location : 


Avenue, London, E.C.3. 
(Tel.: Royal 4861.) 
LOCKE & ENGLAND 
(Dept. L), 166, Parade 
Leamington Spa, ar- 
wicks. 

(Tel.: 2833.) 
RUSSELL, BALDWIN 
& BRIGHT, LTD. (Dept. 
L), 20, King Street, 
Hereford. 

(Tel.: 4366.) 
SHOULER & SON 
(Dept. L), 1, Norman 
Street, Melton Mowbray, 
Leics. 

(Tel.: 3081.) 
WALKER, WALTON & 
HANSON (Dept. L), 
Byard Lane, Bridlesmith 
Gate, Nottingham. 
(Tel.: 54372.) 


Application for catalogues, available 14 days prior to date of sale should be made only to the 
auctioneers shown above (price of catalogue—1s. 0d.—(P.O. only.) 


Royal Ordnance Factory, Burtley, Nr. Newcastle, Co. Durham. 
Tenders must be submitted by 26th August, 1960. 

Application for Tender Forms should be made to War Office, Directorate of Disposals (D.3.A), 
First Avenue House, High Holborn, London, W.C.1 


W.O. Disposals 1(a), First Avenue House, High Holborn, London, W.C.1. CHA 6888, Ext. 1301 
E118 3 











| FOR SALE | 





BRAY 


two and four-wheel 


drive LOADING 





| FOR SALE | 





FRED WATKINS 





SHOVELS, Sherman TRENCHERS and_four- 
wheel drive BULLDOZERS from the main Distri- 
butors for Yorks., Lancs., Cheshire, Westmorland 
Cumberland and N. Wales, Search Leeds, tele. 
639081 (10 lines) and Search Liverpool, tele. Simons- 
wood 3361 (5 lines) who are fully equipped for Sales, 
Service, Spares and Repairs. E5472 G 


FOR SALE. 750KVA new DIESEL SET, 400/3/50 


at 375 r.p.m. Also 750 h.p. Engine at 375 r.p.m., 
and 1350 h.p. engine at 750 r.p.m._ Frustrated 


Export. Guaranteed. Low price.—Fyfe, Wilson 
and Co., Ltd., Station Works, Bishops Stortford, 
Herts. E192 G 


“HOLROYD” RIVET PUNCHING 
MACHINE for sale. Motorised, toggle action, with 
power lift to table. Capacity, tin. diameter rivets. 
Gap Sin. Table 13}in. by 8in. Electrics for 350/440/ 
3/50.—Photo, etc. from F. J. Edwards Limited, 
359, Euston Road, London, N.W.1, or 41, Water 
Street, Birmingham, 3. E5585 G 





(ENGINEERING) LTD. 


Fielding 500-ton Vertical Downstroke Hydraulic 
Press, 42in. by 36in. platens, with pumps and 
motors. j 

Fielding 200-ton ditto, 3ft. stroke, with pumps and 
motors (5 available). ‘ 

Fielding 100-ton ditto, 4ft. to Sft. stroke, with pumps 
and motors. : 
Two 26ft. by 4ft. Rotary Cooler or Dryers, with 

reduction gear and motors. 

FRED warns (ENGINEERING), 


LTD., 
OLEFORD, GLOS. E151 G 





TWO OVERHEAD TRAVELLING CRANE 
UNITS, 5 ton and 20 ton capacity : motorised for 
400/3/50. Makers Clyde Crane Co. _ Excellent 
condition. £850 the two.—Chamberlain Plant Ltd., 
Crown Works, Southbury Road, Enfield, re 

G 
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We press steel GREAT GUNS ! | 








into serviee ES <@ Fy. 


A 


Coal Sel 








Throughout the Aircraft and Motor Industries...on the Railways...in 
every important Industrial undertaking, the products of Steel Stampings, 
Ltd., are maintaining a reputation for quality that dates back more than 
a hundred years. 

It is impossible to list the variety of components produced by Steel Stamp- 
ings, Ltd., all doing trojan service—but if you require Steel Pressings, Steel 


r 
Disc Wheels or Rolled Rings, not to mention the more specialist require- os B. Mews Sp G. ‘ = Eb / 


ments such as Pressings for Rockets, etc.—please contact us. 

















AIR COMPRESSORS - SPRAY PAINTING EQUIPMENT - SPRAY BOOTH 


STEEL STAMPINGS LTD ALFRED BULLOWS & SONS LTD 


HEAD OFFICE & WORKS LONG ST WALSALL STAFFS ENGLAND TEL: 27251 


COOKLEY, near KIDDERMINSTER |. Makers of the original oil-sealed rotary compressors 

















Phone: Wolverley 266. Grams : Stampings, Cookley | 13 SOUTH MOLTON ST., LONDON, W.1- TEL: MAYFAIR 2313 - 61/63 DRURY ST., DUBLIN. TEL : DUBLINT} 
55a BRIDGE ST., MANCHESTER, 3. TEL: BLACKFRIARS 5670 - 70 GILMOUR ST., GLASGOW, C.5. TEL: SOUTH! 
BULLOWS (AUST) PTY. LTD., ETHEL AVENUE, BROOKVALE, SYDNEY, AUSTRALIA 
Enter No. 941 on reply card Enter No. 942 on reply 
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The most practical, efficient and interesting developments in welding RERGERERH EHR S ee 

SOKRORERTA TORR RE EG HAR 

helmet design are built into the SUPERWELD features that are EE 
eee eeeeeeseaane 

acceptable to both management and men. The light fibre BEEEEEEEEE EE 

shell raises, lowers or locks in any position on nylon EEE EEE 

bearings and is supported on the head by easily met ttt ett th 

’ ; bs 2EREGaTew Re 

adjustable bands. For high or low positioned work aeeeeee 

BBS ma ao 

(a i GS 


2 lens aligner moves the helmet to the correct 
angle. Two sizes of window housing can be 

fitted and the lens retaining spring makes 

a lens change child’s play. 

SUPERWELD helmets are worth enquiring about ! 





800 SERIES 


SAFETY PRODUCTS LIMITED 


HOLMETHORPE AVENUE: REDHILL * SURREY ret. reonne sors 
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The flexible 

nylon core belt 
with six 

big advantages 


* Flexibility * Enormous strength 


* Grip * Light weight 


with chrome leather driving face 


* Elasticity 





Virtually no stretch 





Send for this new 


12 page colour é 

brochure No. 200 

which fully explains & 
in word and picture 


the Miracle Nylon- ati 
Core Belt—the belt that per- Stephens Belting Co. Ltd., Snow Hill, Birmingham 4 


forms miracles. 










Northern Area: Ira Stephens Ltd., Ashton-under-Lyne, Lancs. 
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| Over 

4,000 good reasons 
for choosing 

NDX mill motors 


SOME OF THE MANY FAMOUS USERS OF MDX MOTORS: 


HOME Stewarts & Lloyds Lad. Over 4,000 MDx-type mill motors have gone ini 
Bairds & Scottish Steel Ltd. South Durham Steel & Iron Co. Ltd. 4, yp ‘ 5 
Briton Ferry Steel Co. Ltd. Taylor Bros. & Co. Ltd. service during the last eight years in leading iron- ani 
Brown Bayley Steels Ltd. TheTempleboroughRolling Mills Ltd. . ; a i 
Colvilles Ltd. Thomas Firth & John Brown Ltd. steel-producing works in Britain and many other part 
Darlington Forge Ltd. Whitehead Iron & Steel Co. Ltd. ‘ bie 
nce tenn (Steet) Led. ‘itine: Meneienaee & fe tak. of the world. They have established a good reputatiot 
English Steel Corporation Ltd. Workington Iron & Steel. Co. or efficient and continuous duty. Remarkable rel 
Firth-Vickers Stainless Steels Ltd. OVERSEAS f an ntin y- * 

Ford Motor Company Ltd. Algoma Steel Corporation Ltd. ability and strength, together with low inertia df” 
Guest Keen Iron & Steel Co. Ltd. (Canada) ; : ae 
Lancashire Steel Manufacturing Co. Anglo American Corporation of rotating parts, make MDx motors ideal for driving! 
Llanelly Steel Co. Ltd. South Africa Ltd. ; 1 : b 
The Park Gate Iron & Steel Co. Ltd. Australian Iron & Steel Ltd. wide range of steelworks equipment. They have beet 
The Patent Shaft Steel Works Ltd. Breedband N.V. (Holland) . : : : if 
Richard Thomas & Baldwins Ltd. Broken Hill Pty. Co. Ltd. (Australia) SP¢Cifically designed to withstand arduous service at f 
Round Oak Steel Works Ltd. Danish Steel are unaffected by heavy overloads. Available total} 77 
Samuel Fox & Co. Ltd. Indian Iron & Steel Ltd. “ 
Shepcote Lane Rolling Mills Ltd. Turkish Iron & Steel Ltd. enclosed, up to 200 h.p., self-ventilated, up to 250 hp 
The Staveley Iron & Chemical Co. Ltd. Rhodesian Iron & Steel 

The Steel Company of Wales Ltd. Co. (PVT) Ltd. . : : 
Steel Peech & Tozer Tata Iron & Steel Co. Ltd. (India) Please write for further details to INDUSTRIML 


MACHINES DEPT, TRAFFORD PARK, MANCHESTER! 


Associated Electrical Industries Limiteé 
Motor and Control Gear Divisio! 


RUGBY & MANCHESTER 
—) 


COMBINING THE MOTOR AND CONTROL GEAR INTERESTS OF BTH AND M-V 
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WHERE YOU NEED 


look GO A.E.C. DIESELS 


RHE ENGI NEER_ Aug. 5, 1960 


Keeping one step ahead of today’s requirements, 


the A.E.C. range of diesel engines have all the features AV1100G 
necessary for unfailing reliable and economical ‘The most powerful of 

. b= ; ae the A.E.C. power units, 
operation demanded by the exacting conditions this 6-cylinder 4 stroke 
of modern industry in the factory and in the field. diesel develops 275 

act in desie il ~eoathd ith b.h.p. at 1900 r.p.m. and 
Compact in design, easily accessible, wit gives extremely high 
a high torque and low fuel consumption, A.E.C. performance with low 
industrial diesels are the complete answer ast consumption. 


to the need of every type of power user. 
Power range: 50 b.h.p. to 275 b.h.p. (360 b.h.p. 
turbo-charged), horizontal or vertical. 










AV312 A 4-cylinder diesel produced to meet 
the demand for a compact 75 b.h.p. unit. Of mono- 
block construction the AV312 follows the general 
design of the well established A.E.C. 6-cylinder 
units, and employs the majority of working parts of 
the larger A.E.C. engines. 


LIMITED - DIESEL ENGINE DIVISION - SOUTHALL - MIDOLESEX 





enjyee 
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ETCHELLS | FURmacs 


For ACCURATE TEMPERATURE 
iin ce AND ATMOSPHERE CONTROL 














THERMAL EFFICIENCY 





FREER SIE HEATING 15° SQUARE card 


Net Tey 





, i JOBBING GALVANIZING eat Courses of Messrs. saneee Bros. Ltd. 


TELEPHONE: JAMES BRDGE 20671 & 22735 
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PARSONS CHAIN COMPANY LIMITED, STOURPORT-ON-SEVERN, WORCESTERSHIRE 
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